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(54) NEW ANTHRACENE COMPOUND, RESIN COMPOSITION CONTAINING THE COMPOUND AND 
PRODUCTION OF 9 r 1 0-DIETHERIFIED ANTHRACENE DERIVATIVE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a new anthracene compound 
having relatively low melting point and excellent solubility to 
cation-polymerizable compound, producible without using a catalyst 
recovering step and useful as a sensitizer for a cationic 
polymerization initiator. 

SOLUTION: The objective compound is expressed by formula [R1 to 
R8 are each H, a 1-1 2C alkyl or the like; X is (CH2)1Y, ((CH2)mO)nZ 
((I) is 2-8; (m) and (n) are each 1-4) or the like; Y is F or CI; Z is a 
1-8C alkyl or the like], e.g. 9,1 0-di(2-bromoethoxy)anthracene. The 
photopolymerization composition contains a cation-polymerizable 
compound (e.g. epoxy compound), an energy ray sensitive cationic 
polymerization initiator (e.g. a sulfonium salt) and the objective 
compound as essential constituent components preferably at ratios of 
100:(0.1-30):(1-30). The composition is useful for printing ink, coating 
material, etc. 
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Novel anthracene compc^BPs, resin composition containing the ^B^, and 

process for producing 9,10-dietherified anthracene derivative. 
Taniguchi, Nobuo; Koyanagi, Hiroo; Shimura, Katsunori (Nippon Kayaku 
Kabushiki Kaisha, Japan). PCT Int. Appl. WO 2000044700 A1 3 Aug 2000, 68 
pp. DESIGNATED STATES: W: CN, KR, US; RW: AT, BE, CH, CY, DE, DK, 
ES, Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE. (Japanese). (World Intellectual 
Property Organization). CODEN: PIXXD2. CLASS: ICM: C07C043-20. ICS: 
C07C041-16; C08G059-68. APPLICATION: WO 2000-JP404 27 Jan 2000. 
PRIORITY: JP 1999-21187 29 Jan 1999; JP 1999-73275 18 Mar 1999; JP 
1999-85070 29 Mar 1999. DOCUMENT TYPE: Patent CA Section: 35 
(Chemistry of Synthetic High Polymers) Section cross-reference(s): 25, 74 
R 8 OX R 1 
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Novel 9,10-dietherified anthracene compds. are represented by I (R^. e = H, Cvi2 
alkyl, fluorine, bromine, cyano, Ph, cyclohexyl, hydroxy, benzyl, cyclohexylmethyl, 

1- naphthyl, 2-naphthyl, OR 9 , COR 9 , or SR 9 ; R 9 = C^. 8 alkyl, Ph, benzyl, 
cyclohexylmethyl, 1-naphthyl, or 2-naphthyl; X = C 2 . 8 alkyl substituted by 
halogeno, Ph, or naphthyl, C^ alkyl substituted by C^ alkoxy, etc.; and Z = C^ 
alkyl, C^s acyl, allyl, glycidyl, Ph, benzyl, cyclohexyl, benzoyl, naphthyl, etc.)., 
useful as photosensitizers in a photopolymerizable compn., and prepd. by 
reducing an anthraquinone deriv. with hydrazine or a deriv. thereof and reacting 
the reduced anthraquinone deriv. with an alkylating agent. Reacting 37.8 g 

2- ethylacnthraquinone in 215 g 30% NaOH and 50 ml_ EtOH and alkylating with 
147.3 g 2-methoxyethyl tosylate at 75 ° gave 64.4% 

2-ethyl-9,10-di(2-methoxyethoxy)anthracene (II) with m.p. 53°. A compn. contg. 
II 0.245, Cyracure UVI6990 0.49, propylene glycol monomethyl ether acetate 
3.86, and an epoxy resin (derived from EPPN 503, dimethylolpropionic acid and 
tetrahydrophthalic anhydride) 5 g was coated on a glass plate and UV cured, 
showing good sensitizer effect. 
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[11*51 ] St (1) T*3ft5 9, [ft 1 3 




(l) 

(it** R i> R 2 , Ri, R^ Rs, R 6 , R 7 43<£LKR 8 

yymm^. ^ntnc^ yjyi, 

3risji<*^)i>m. \-i-y^)vm, 2-j-7?-)vm, - 

0-R 9 . -CO-R 5 S^«-S-R 9 (Dt^tl^T* 
■So ICR 5 «C,-C,07MM, 7x-;H, ^ 

T&£o XH - (CH 2 ) ,Y, - ( (CH 2 ) m O) 20 
n Z. - (CH (CH 3 ) CH 2 0) n Z, - (CHJ 
m O (CH 2 ) „OZ. 7Ui«, ^Uv^kS, ~>^y 

2-^"7^;V». 3-h KD^->yDhVl^S, 4- 
bHD^y^H, 4-ter t-^;k>^P^ 
f>^S$>^>V^i4 3 -s<>^- )lg:<D^-ffl 

^T&D. 2£tCYte:?^5?tIiB\ JS^^. JUtB 

7xzM, ^^n^^v^s, l -^-^S^ 

COita^fctt^RiR^T^+^S/ C,-C 8 <7>Bgg 30 

2 -7x-;i/X^;H, 2-hKD4 : yxW 
X* 3-hHD+yyDl:;l/S, 4-hHD^y7*W 

2] 3: (1) JC&^T, R 2 . R 3 , R.&£^ 

ttR T © ^-rn*^ i o^tKirjr^ . c c l2 2 coy 

;us. 7y*B^ issti^, *sts^ y7;i, 7 40 

S> -0-R 9 , -CO-R 8 $fc«-S-R, (R.ttC 

;usft^>t^i2 -±^^;u*coii-fti^T$>o. a OA'S 

TKIiJB^T&tK Ru R«> Rs£<fctfRi#*S£lK^T 

Xtt, - (CH,) ,Y, - ( (CH,) m O) n 
Z, - (CH (CHJ CH 2 0) nZ, - (CH,) m 
O (CH,) n OZ, 7UJ«, ^US/v;US, y^D 50 



S, 2-^-^^;U*, 3-tKD + y7°Dt^S, 4- 
tpD + y^;H, 4-ter t-7>j^DA^ 

^> 7i-JH, y^O^yjH, 1 - t7^;H$ 

z>wz2-~ry^)\,&(D\ / )-rnfrT*$>K), zrau 
c.^i«fi*fctt^Ktt(DT;^;us, c,~c 8 (7)iSli 

2~8<£>g|&. m*5J:^n«l~4<7)SScTft-5. ) (3D 
Clt*5 3] 5t (1) fC&UT. R 2> R 3 > R 6 &£1> 

mrxnmistm&Tkm&tt&K)* r„ r 4 , r 5 £ 

<ktfR.**#*liC^&0, Xtt, - (CH,) ,Y, - 

( (CH 2 ) m O) „Z, - (CH (CH,) CH 2 0) 
n Z, - (CH,) m O (CH,) „OZ, 7'JM, if 

l-1-y^)Vm. 2-1~y^)im, 3-kKD + y 
^oem 4-tert- 
^^l/S^ PA+yM$>^(/^j;4-^^ - 3 

-^-^5 L ;i/S*^>^«2 -i-7^)vm<n^~fnfr~z$> 

9, Ztt. C,-C.(Dfia*fctt4>«*i:(DT;l/^;U*, 
C,^C.O««*&tt»«tt©tt|D*fcttTtt»7'>;i/ 

y^D^y^S, 2 -7iZjHfjH, 2 - t 
KP + yXfM, 3-tKD + y7'Dt:jH, 4 - h 

Jim. i -t7fjn$^>i^i2 -i-y^j^mo)^rn 

^TfeO, ltt2-8<OSE», m*3ctDInttl-4a)S 
[«f*^4] ^ (1) fC43^T, R 2 , R 3 , R.ft-5^ 




(3) 



[W#JB5] ^«»^LT, (1) *^^>S-& 
Wk&tot (2) x*JU*-S«Ste;fr3 1 *>«^IM& 
(3) 1IC E«fc<0 9, 1 0yX-rMt7> 

6 ] 7 > h 5 -fc >flS^«lrt*W#3H 2 KE*<0 10 
9, l O-^x-f JMb7>h7t>ft^»T»SR* 

[M#3»7] 9, i o-s>x-y;i,fc7>h5"fc>fc£ 

tt^»*«3^E«<D9, 10-vX-f;Mt7>h7 
•fe>*b*ft-c*ai*3R* 5 KE*<B*fc«^ttffij£4&. 
ti»#Ji8] 7>h7^;>^tH7y>Itl^ 

9, 1 0 -> ? X—7 L ;Mb7> h^-tr>II§ig#:<D^ig^ 

[§8*519] 7>h^*y>«J&*5£ (2) 20 
[ft 2] 




(2) 

(SW* R.> R 2 . R*. Rs> R 6 > Rn Ritt-?- 

n-^n**^**^. ci-ci2 07jwh> 7 30 
^ms^ v-yys, 7x-^ 

*~>;i/;*^;ug. i-^^^;us. 2-t7^;n, - 

0-R 9 , -CO-R 9 tfc«-S-R, (R s ttC— C, 

£>v>te2 -^-^^;uscDv^n^-cfe^> 0 ) ©^fn^ 

9, i o-> ? x-^;Hby>h^"t>^^o^igy5 

&. 40 

0] it (2) fciswr, R 2 > R 3 . R 6 &3 
^BR7 0t^ft4U05l«#*Bf, Cl-Cl 2 CD 7 

;v=*;w», ^^JSB^ ->3V 

y^JVM. -O-Rs. -CO-Rsife^-S-R 
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0, R„ R„ Rfi^i^R.^TKSUS'FTft^tt^WS 
lCHB«c09, 1 0 -:>'X-^;Uft7 > h^>GD^igyj 

[lijRJMl 1] ^ (2) IZ&^T. R„ R„ R 6 &3 

WiR,aHvf*a*> i o^x^iT'*o, sooift 

S^7k^^T$)^!S*Ii8lcK«c^9, 10-yX- 

immtmi 2] 7;u*;Mfc#J^ tib^ (3) 

[ft 3] 

CH 3 -H^ S0 2 0x ' (3) 

T*3n*p-h;bx>7^*>KxXrM^«*fc 

R l0 SO 2 OX t (4) 
TS^n^7WJ^M>KxxfM^^fcl« 
(X* O) 2 S0 2 (5) 

A'yyiH, a-*^;u^>v^s. - (c 

H 2 ) ,Y, - ( (CH 2 ) m O) „Z> - (CH (CH 
3 ) CH 2 0) „Z, - (CH 2 ) m O (CHi) nOZ, 
7U;«, ^'JyyJH, y^DA+yM> y^PA 

-tHP + yxf;H, 3-bFD^Ph'Jl/S, 4 
-kHP*->?f;H, 4-ter t-^i^DA 
=^>;i/S&£^te4 3 -^>rXjH©^f 

7iXiH, y^7DA*y^5, 1 -^7 5^1/8 $> 
2>WZ2 -t7^S(D^tn^TS0, Z teC,~C, 

v^;us. 7xx;n, ^>v;us, v^n^s^u 

S> 2 -7xXil/X5 1 jH, 2-hKo + yXWi, 
S-tHD + y^PtfJH, 4-tFP + y^M, 

m$>z>w*2 -t7fjnw^fnmt), i «2 — 
»*»8* w*3i9, m^mi osfciii 

l JB(cte®<7) 9, l 0 -S?x— xJMfc7> h^-tr>13^ 

3] 7;U*JMfc»J**. 3: (3) T«Stl5p 
- h;ux>^;u*>Kx^7^;i/T*sa*JH8, H«« 
9, W*S1 0*fcttW*JBl 1 o^fn*i Steffi® 
(7)9, 1 0 -vX-^;Uft7>h7"fe>8S*#(Z)a!jft* 

tt. 

[0 0 0 1 ] 




[0 0 0 2] 

5 0 2 4 6 1 fT9, 10-y^h^y-2 -X^;U7 
ffll^JS^btlTt^o ^i?10-147 
bT«* GD7 > h 5ir >RS*#**8E«S 
[0 0 0 3] 7>h7-fe>K*tf©8S!ifi*ffitcH 

5*TC^2>. J. P. ShaeferteJ. Org. Cheat , 25, 20 

27(1916)JC*^T. IinSn-Hgia^m E. L. 
Mart inttJ. Am. Chem. Soc. . 58, 1438 (1936) IZ&^T, 7k^ 
Vcf b U^ATKS^TrZn-Cudct^SHffiSraftUT 

Tsuda, E. Ohki, S. Nozoe£ft*J. Org. Chem. . 28. 786 (1963) \Z 
&\,±T Zn\Z&Z>^m&. 4*^7-108893^*1^*) Zn 

mz^^XU. A. J. Fatiadi^ctr/W. F. Sager^XfR" Or 
ganic Syntheses" . Col 1. Vol. V. p. 595 (1973) tC:fel^T 30 
SnC12 • 2H2 0Sffl^fcBit^ * ft J. R. Hanson* 
<fctfS. MehtateJ. Chem. Soc. . C. 1969. 2349lc*l>TC rC 1 

it^mz-D^X\t. R C. Brown ^Israel J. Chem. , 1, 43 
0 (1963) (C:fc^TLiAIH (0-tC4H9) 3\Z<kZ>m 
fcfcSr* J. Am. Chem. Soc. . 87. 5614 (1965) iCcfc^TL i A1H 
(OCH3) 3\Z£Z>M&&, J. Am. Chem. Soc. , 88, 1458 
(1966) tC4oV*TL i A 1H 4 \Z&Z>m&&. £fcJ. Am. Che 
m. Soc. , 88. 1458 (1966) IC*^TA]H 3 \Z &Z>mmz~D 
^T*n*n«ftlT^S. SfcG.S.Panson*<fcUCC.E. 40 
WeillttJ. Org. Chem . 22. 120 (1957) C^^TNaBH4 £: 

9, 1 0-VJZ-TMkT>b7^>UZ<D35mmit^* 




4#M2 0 0 0 - 3 4 4 7 0 4 

6 



[0 0 0 4] 

[0 0 0 5 ] ifc, 9, 1 o -> f x-^;Mt7> h^-fc 

£<&^*«, «^SJfcfc;fc^Ttt±i$LfcZn, Cih S 
n*«klXCr<hV^fcck-5*:a*JRA*b«L«fiJffl$n 

AU^A^fcfgftT^X^A:?- h U£Att*<h«kb 
<RjSLT*Ifi£^*F£L. R*6» bTUfc 

^^7jc^>ft:^^^^-hU^A^7K^{t:7}N^mU5 1 ^ 
[0 0 0 6] 

ttym&mt&mzzi-r&mmmzmn. *>^*>m 

>8§8Mt*jittiU S(C7> h^ + y >«*«:*t 
v^TlTcLTD-fnfrchb, % A\zmmUTJl^rMt 

«w*^dtL/t. BP^>, [i] a; (i) 

[ 0 0 0 7 ] 
Ut 4] 

(1) 



(5) 
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(1) 

[0 0 0 8 ] (5£«f, R„ Rt. R*> R., R*> Re, 
(D7)l*)Vm. 7 7*S^ *SRI§rp* v7 

s^p^^m^S, l-^y^us, 2- 

^y^US, -0-R 9 . -CO-R^/cH-S-R, 

st&v>-rna>T*£. - (cho iy, - 

( (CH 2 ) m O) n Z, - (CH (CH 3 ) CH 2 0) 
n Z. - (CH 2 ) m O (CH 2 ) „OZ, TU;US> y* 20 

7u\f.)V, 4-bFD + y^;k 4-ter t-^f 
;k>^ n^y;H^^^H4 - 3 -^>^~ 

;H©^tn^T*D, £ ^icYte^y^jgc^ *&i?tJiC 

7f;H^^^(j:2-t7^H©^fn^T$)0> z 

;us> y^js^^g. ^x^g, ^>fy;ug. ->^d 30 

^S/^g, 2 -7xZJHfjH, 2-hFP^yX 
5PJUg> 3-tKo^y^at:;H, 4-tFP^>-:7* 

^)l>m. 'Oy'-OUg. zsfU^z/fy*?-)^. 1- 

± 7 $> & t *\* 2 - ± 7 ^)iM<D vifn^T * 0 , 

Itt2-8©SS, m^tfntel -4C7)g?&T$> 
) 

[2] S (1) JCiS^T, R 2 , R 3 . R«&£>W4R,<B 

t^m^ 1 o^**®^ c,-c, 2 <7)y;u^;us> 7 

^iHSTF. MMM^r. ^m^T. yjyi, 7i-;i/ 

->i7d'v*->;WS. *^S> ^>^;US, y^OA 40 

i-^7^;i/S, 2-^75 1 ;uS, - 

O-R,, -CO-R^fc«-S-R, (R,ttC,— C« 

£-e<D7;i^JUg> 7xz;H, ^>>?;i/g, y^p^ 
4^>;ug, v^P^v^^Jl/g, i-±7^;vs^ 
^t^i2-t75 : iH^)^fn^$)0, 

R.. Ri, R^feitfR.****®^ 
TfcO, XII - (CH,) Y, - ( (CH 2 ) m O) 
„Z, - (CH (CH,) CH.O) n Z. - (CH 2 ) 
m O (CH,) nOZ. 7UJH, ^'JyyJH, y-y- 
P^S/Jl/g, Vy'D'N^y'JM^US, 1 -^"7^^*50 



*g> 2-^-7^;US, 3 - t KD + v^Dhr^S, 4- 

fy;i/g£>&^te4 3 -^>^x Jimco^-fti 

* ^te2 -± y^jim<o ^-rn^Tfeo, z ttc,-~c. 

v>>;i/g, 7xz;H, ^>^;us, y^p^S^ 

g. 2-7xZJH^S, 2-tHD + yI^H, 
3 - t KP^y^DtT^*, 4-tHD + y^S, 

^>v<W;ug> y^nA^yjMf;H, 1 -^7^;i/ 

mm<DT>h7-t>{t'&VQ. [3] j£ (1) fC&^T, 

r 2 , r 3 . R*$>z>wzRi<D\,*-rnfr l-D&frm^fo 

0> R h Ri, R s 43^rj:R a ^7lc^^T^^iS^^l 
JCE«t©7>h5-fe>ft^«. [4] « (1) K*5l> 
T> R 2 . R 3 > R**£>V>tt:RiGHvS*;Ha> 1 
g-r&O, SD©SftS^*iK : f : T*»3> Ru R^ 
R 5 43cfc«R,*«7K*JS^T*t). XA«2 h^yX^ 
JI/ST*Sfll*«l «C8B«<3D9, 10-yX-r;Hb7 
>h7t>ft§«, [5] eai««»i:lt, (1) 
*?-=i->«*ttfl:**b£ (2) x*;u^-i£S§1£*5P 
*>m^BBJ6S0t (3) »*B 1 fcge*i<B9, lOi^x- 

ytm&m&f&W). [6] T>h^^>it^mn^m2 

tCfB«£GD9, 1 0-yX-x;Mfc7> h5-t>ft**t 
**»**5«CE«©3tt*^ttJaflt«l, [7] 7>hy^ 
■fc>^**«ai*3B3fclE««)9 t 10-yX-fiHb 

7 > h >fc^»T**fl»#qi 5 KiER^a-stta 

[8] 7> h^+y >S*fc K^>STil7C 

£-T£9, 1 0-v ? x-5 L ;Hb7>h^-ir>B^^#OK 
ifi^}*, [9] 7>h^^y>^SC (2) 
[0 0 0 9] 
UtS] 
(2) 




(2) 

[0 0 10] (it** R„ R 2 > R 3 > R„ R 5 , R*> 

7^*8?, iifif, 11^, yjyi, jo 

Jim, -0-R s , -CO-R,Sfcl4-S-R s (R,(J 
igy^S, [10] a: (2) (Dlt&toifi* R 2 . R s . R 6 

S, y :cx;i,g. y^DA^yM, tK^S, ^>^;u 

y^)Vm, -0-R„ -CO-R^fcti-S-R 

s (R,ttc,-c,o7W;H, 7i^«, ^>>yv 
«wE*©9, i o -v^-^Mtyy h^-txDmmjj 30 

[1 1] S (2) (DVc^mffl. Ru R 3 > R 6 £>£ 
3St)©fli»l*tf7k3!lfi : f : 'r*Ov Ru R 4 > Rs 

&&zfR s tf7kmm^&z>m$tm8\zmm<D9, 10 

-s?x-x;ufl:T>h7'fe><ojHja*ffi. [12] 

[0011] 

Hb6] (3) 
[0012] t'S^n^p- hjn>^w>ix7f 

R.SO 2 0X' (4) 
(X s O) 2 S0 2 (5) 

T^*ns7JU+;u^ju*>Kx^^;Kb'&«j (5S4>, 

Rrttt^^il/S, x^*»«^»4hU yJl^n^jU 
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- (CH,) 1 Y % - ( (CH 2 ) m O) „z, - 
(CH (CH,) CH 2 0) nZ, - (CH 2 ) m O (C 
H 2 ) n OZ, ^"Jyyll, v^n^v 

;l/g, vi7D^\+v;u/^;us, 1 -±y3yug, 2- 

^^^;US> + 3-tHD + y 

yae;US> + 4-tert- 

y^yi/v^ d^\^->;us$>>5^^4 3 

Mm?* 7xZjH, y^DA + yM, 1 

g, 4fU5"S?;U*, 7x-jH, ^>i>)l 

y^DMyJH, 2-7xZJl/X5 1 ;i/S > 2 - t 
Ko*yx?;H, S-tHD + y^nb^ 4-t 
KD^y^iH, ^>y-f;i/g, v^n^vyM?- 
jug. i -t7f;Hfe^^«2 -^-^^US^Vi-fn 

l<Dtrvrna>l WcfB«S<E>9-. 1 O—yx 

[0 0 13] [13] 7;u*;wb»J*** St (3) T«£ 
nsp- K;i/x>x;U3j;>Kxx^;ut?fe«>is*3S8. 

9 , si^Jf! 1 0 *fc«|»*3Si 1 1 (Dl^tl^ 1 s 
(3fSiE(0 9, 1 0-^x-5 L JWb7>h^-fe>»*#© 

[0 0 14] 

mw<Dmm<DMmi j:e-«s: (D ic^^tr,- 

R»i;:35tt£, C,-C 12 «)7;WHi:LTIt Wit 
tfy^;vg, x^;ps, n-yDt°;H, -rv^Db 0 ;^ 

g, n-y^US, -fV^WH, tert-^ 

g. n-^o^yvg, -fy^>fjn> n-^syu 
g. -f VA+S/;^ n-A^;H, ^fy^^jl/ 
g. n-^-^^l/S, -fVt^^JH, 2-X^;i/-^\ 

*>yi/g* n-y-^s, ^V7r;n, n -v^>;u 
g> -rv^->;i/*, n-K^v^S. ^7HfyJH# 
&mtft>*lZ>o Site. -0-R9£LTte, M/lH ^ 
h4^>g. Xh^yS, n-7 p 0^yl, <V^D# 
*~>g> n-^h + yi, ^fV^h+yI> tert- 
^h^yl, n-^y^yl, 

.[0 0 15] -fy^>h + y|, n-^y + S^S. -f 
7A^V*yJ, n-A^h + yS, ^y^h + y 

A.*y*S/*, 7x7+yi, 7xXJMf;i/t+y 
g, 5>i7D^\+y^Sya, y^DA+yJMW+y 
g, l-:hyh*:>g. 2-t7h4ySWiif^tl 
^>o -CO-R s iLTIl flAH ^^JUA;l/#x;U 
g. x^;i/*;u#x;u*, n-yo^WMxjl/J, 

-fV^I/A^z^S, t e r t -y^u*;^-^ 




(7) 



;ua. n -^*>-;i^;utfx;ua, -r v ^isjittiitf 

-JIM. n-^-f^Jlsfijm-JUM:. -iV\7^)lf])l 

;U#x;ua> 2 -X.^)]/^iy)lt)J^n)im. 7xX 
;U#;U#x;ua, 7i-jMfMM-;H, >-y*D 
^^u^^x^a, n^^s^^^i^i^x 
;ua. 1 2 -:>-:7^./u#;u;tf 

*^;i^;*S, x^i/^a, n-yntf;u^^S, -f JO 
v^nt'ms, n-.^;^**, -fy^Mt 

S, ter t-y^^^^S, n -^>5^U^a. -f 

-^^^a, -r v^v^u^a. 2-x5^u^\ 

a, i -^y^^a, 2-^y^5P:*a^^tf 
co o i 6] jifg-i&s; (i) iz&vzwmmxiz&tf 20 

- (CH 2 ) ,Y(DlWJ«i:lTll #JAfcf, 2- 

7Mdx^jH, 2-^p;i/x5 1 ;i/a, 2-^0 ax 

^;l/a> 2-7i-iH^H> 2 -v£7 P^\^r>-^X 

^a, 2- ( 1 -^y^to x^;ua> 3-:7;i^n 

;wa, 3-7xn;i/7'De;H, 

tP^;H, 4-^n;by^;va. 

a. 4-7xr;b^S. 4-z/?W\lrzs)\,7^)\, 

a, 4- (l-^^M y^a, 5-^;u^-d^s> 30 
5 -^a;u^>5 1 ;ua> 5 a^^^ 

a, 5-7x-M>5 1 JH, 5 -S'^0'\^>JU^> 

D^\^->;i/a. 6 -^pji^^v-jua* 

5>;ua. 6-7xZil/A+y;H, 6-y^PA+y^ 

^*>-;ua, 6- (i-j-y^M ^~>;ua, 7-7 
7 -^o^^y^^a, 7-7pa 
^y^a. 7 -7 ji-ji^y^jim, 7-y^p^ 
v-;u^\y^;ua, 7- (1-1-7^)1) ^y^;ua, 8 
-^Jl^n^^a, 8-^n;i/^-^^;ua, 8-y 40 

DAt^fM, 8-7iZM^7fM, 8-y^D 

^S^U^^l/S. 8- (l-±7^)l) Jrtr^ivm 
mtfmi*>tlZ>* - ( (CH2) mO) nZWlPJi 

X^;ua, 2-n-yp* + yXfJH, 2-^7^U 
^^^>x^;ua> 2-n-7 , h^yXfjH, 2-^7 
^h + yx^i, 2-n-^V4^>X^a, 2- 
-f V^+7 + yXfJH, 2 - n h^^X^JU 
a. 2-fV^^^yXfil/S, 2-7th + yXf 
)IM. 2-7'JM + yXfm 2-v^D^\^V+ 50 
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yl^i, 2- (l-t7h*y) X^;US, 2- 

(2-^h + yXh^y) X^;ua. 2- 
yXh + y) X^;ua, 2- (2-n-/Dt^yIh 
+ •» X^JUa, 2- (2-^fVyo* + yXh + y) 
X^;Ua> 2- (2-n-yh^yXh^y) X^;U 
S, 2- (2-<77>^yXh + y) X^;Ua, 2- 
(2-n-MV : ( : yXh+y) X^;U8> 2 - (2- 
^V^V + yih + y) x^;ua. 2- (2-n-* 
n*yxht'» x^;ua. 2- (2-fV^h + 
->Xh*y) x^^a, 2- (2-7th*yXh + 
v) X^JUS, 2- (2 -7'JW*yXh*y) X^ 

2- (2-kKPtvxh^y) x^;ua. 2- 

(2-y^OA+y + yXh + y) X^;ua> 2- (2 

- ( 1 ~±7 h=¥zs) Xh + y) X^;ua> 2- (2- 
(2-^h + yXh + y) Xh + y) x^a, 2- 
(2- (2-Xh^yxh + y) Xh*y) X^;i/g. 

2- (2- (2-n-yDt^yXh + y) Xh^» 
x^;ua. 2- (2- (2-^fyyoWyxh^y) 
Xh^y) JL^-Jim. 2- (2- (2-n-yh + yX 
h^fy) Xh + y) X^;ua. 2- (2- (2 — f V ^ 
h^yXh^y) Xh^y) X^;ua, 2- (2- (2 
-n-^y + yxh + y) Xh^y) X^;ua. 2- 

(2- (2 V^^y^S/X h^f» Xh^y) X5 1 
;Ua> 2- (2- (2-n-^h^yXh + y) Xh 
X^^a, 2- (2- (2-fyt^h^yXh 
xm) x^;i^a, 2- (2- (2-T-feh^ 
yxh+y) xh^y) x^a. 2- (2- (2-7 
'JM^yXh^y) Xh^y) X^;ba. 2- (2- 

(2-bHP^yXh^y) xh + y) x^a, 2- 

(2- (2-y^D^7^yXh + y) Xh^y) X 
^l/S* 2- (2- (2- (l-^-^h^Sx) X 
» Xh + y) X^^a, 2- (2 - (2- (2-^h 
^yXh^y) Xh + y) Xh^y) X^^a, 2- 

(2- (2- (2-Xh^yXh^y) Xh^y) Xh 
X^;ua. 2- (2- (2- (2 -n 
yXh^y) Xh + y) Xh^y) X^;ua. 2- (2 

- (2- (2-^fyyp^yXh^y) Xh + y) X 
h^-zy) X3^a, 2- (2- (2- (2-n-^h^ 
yxh^y) xb3r>0 xh^y) x^;i,a. 2- (2 

- (2- (2-fyyh + yXh^y) Xh^y) Xh 

X^;i/a, 2- (2- (2- (2-n-^^V^r 
yXh^y) Xh^y) Xh^y) X-^a, 2 - ( 2 

- (2- (2^y^V^yXh + y) Xh + y) X 
h*zs) X^;i/a, 2- (2- (2- (2-n-^n 
+ yxh + y) xh^y) xh^y) x^;i/8> 2- 

(2- (2- (2 -*f V^i? h + '>x xh^ 
S/) Xh + y) X^^a. 2- (2- (2- (2-7-fe 
h + yxh + y) Xh^fy) xhty) X^JUa, 2- 

(2- (2- (2-7'JimyXh + y) xh + y) 
Xh^v) X^;US, 2- (2 - (2- (2-kHD + 
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vXh + y) Xh + y) Xh + y) X^Uft, 2- (2 

- (2- (2-7i; + yXh + y) Xh + y) Iht 
50 2- (2- (2- (2-y^7D^V + 
yxhty) xh + y) Xh + y) X^;US, 2- (2 

- (2- (2- + Xh^y) 

50 xh^y) x^;ua, 3 -7 h + 5/:/Pb;i/^ 3 
-X h^v 

3 — ryyp**y7'Dl:;H, 3-n-yh + v 
yptf^S, 3-fV7 / h^yynt:;H, 3-n-^\ 
^7^>yDt:;Ua, 3 — fVA+7^y7°Dt^i, 
3 - n h + y^n b°;i/8, S-i'Vt^h^yy 
ntf;US, 3 -T-fe b + y^P tiJUS, 3-7U^t+ 
y^Dt'^S, 3 -^xy + y-r/Pb^S. 3-y^7D 
s\3rV*is7u\i)im. 3- 7'Pt: 
;l/S. 3- (3-^h^yyn# + y) ^Pb^S. 3 

- (3-Xh^y7'D^y) T^Ph'M, 3- (3- 
n-yo^y^D^y) ^OhVH, 3- ( 3 ->f 
yyp^yyD* + y) ynbVUS, 3- (3-n- 
7>^yyD**y) T'Pt^S, 3- (3-<7^h 
+ y-:/P^+50 yohVVS. 3- 
yyn^y) yntf;i/S. 3- (3— fyA+v^y 
yD/S+y) yoh°;US, 3- (3 -n-:*^ h + y-:/ 
P# + 50 yDh°;VS> 3- (3-<7tyh^yyD 
#+-» ynt°;i/S. 3- (3 -Tir h^->^D^^ 
50 ynhf;i/», 3- (S-yUM+yyD^y) 
7°Ph>I, 3- (3-tKP + y^D^y) :/nb 

;i^S. 3- (3-7x7 + ^^^^) ypt°;H, 

3- (3-y^D^y+yyD^y) ^DhVI/S. 
3- (3- (l-:J-:7b + >0 :/p#+50 ^Db°7U 

3- (3- (3 -y< b + >-:/P^+>0 
50 ^Db°;US> 3- (3- (3-Xh^y^D^ 
50 :/P#+yO :7°PbVUS> 3- (3- ( 3 - n - 7 

□^yyn^y) T'n^y) ypfM, 3- 
(3- (3-^fV7'D^y7'0^y) :7*P#+50 
yDh°;US, 3- (3- (3-n-7 , h4 1 y7'D*+ 
50 yP^y) yatVUS, 3- (3- (3 — fyy 
h^y^D^y) yp*^y) T^ntiiH, 3- (3 

- (3-n-^V + yyn^y) yp^y) :/p 
fc?;i/«. 3- (3- (3-^f7^y + y7 , P^y) 
yfp^ + yO ^Pt'iH, 3- (3- (3-n-^h 
+ i>:/p#+yO yp^y) T'Pfil/i, 3- (3- 

(3-^yt^h + y7'o* + y) yP# + y) T^Db 0 
iH, 3- (3- (3 h + y7*P* + y) 7*D* 
+ 50 yabJUS, 3- (3- (3-7'JM^y^D 
#+50 7'P**y) ^Db°;US, 3- (3- (3-b 
FP + yyp^y) T^P^ + y) T^PfJl/S, 3- 

(3- (3-7xy+yy'P^y) yD^+y) ^p 
fcfJI/S. 3- (3- (3-y^P^y^y7°P^ 
50 yn#*y) yPb°;US, 3- (3- (3- (1- 
■j-^h + Sy) yp^^y) ^atf+so ypb°;us, 3 
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- (3- (3- (3-/h + yyp^y) yP* + 
50 T'D^+y) yPbVUS, 3 - (3- (3 - (3- 
xh^y/D^y) 7°p#+50 :/p#+50 7ab 
;PS, 3- (3- (3- (3-n>7 , 0*+y7 r a*+ 
50 7'D^y) 7°Pt^y) ;/Pb;i/S, 3- (3- 

(3- (3-<y/'Dt'+y7'Pt^y) ^P^y) 
7'P^y) 7n¥)im* 3- (3- (3- (3-n- 
yh^y^P^y) 7'P^y) yP**y) ;/Db 
;US> 3- (3- (3- (3-^fy7>*yyP^ 
10 50 T^D^y) :/P#+yO ypfjH, 3- (3- 

(3- (3-n-^y^y^P^y) /Pj|?^y) 
yptf+yO yot'JH, 3- (3- (3- (3-- TV 
A^y + yya^+y) T^D^y) :/p# + 50 T^p 
b';i/S, 3- (3- (3- (3-n-^h^yyp* 
+ 50 ya^^y) yo^ + y) ^PbVVS, 3- (3 

- (3- (3--fy^^h + y7'Pt^y) y'P^ 
50 yP^ + y) T'Pk'jH, 3- (3- (3- (3- 
7th^y7'P* + y) T^P^y) ^n^^y) ^P 
b;i/S, 3- (3- (3- (3-7'j;Wy7 4 P#* 

20 50 :7*p#+50 yp^+yO ypb°;us, 3- (3- 

(3- (3-hFD^yyp^y) yp*^y) yp 
#+50 T'PWS, 3- (3- (3- (3-7x7 + 
^^* + y) T'P^y) yp* + y) T^Pb^S, 

^D* + y) :?*D3p + 50 y Dt - jl/S) 3 _ (3 _ (3 

- (3- (l-±:7b + yO yp*+y) yp*4y) 

T'Db 4 ^ 4-yt b + y-y^kS, 4- 
Xh + yyf;H, 4-n-7'P^y7 , 5 1 ;H, 4- 

-fyyp^yy^n, 4-n-yh+yyfM, 

30 4 -fy7'h + y7'^;H, 4 - n -'N+V + :> 

S* 4-<y^+y + >-:/^; k g > 4-n-*t? b*is 
y^OkS, 4-^yt^h4y7 ? fJH, 4-y-feb + 
5^301^. 4-7UW+y^H, 4-7x7 + 
iy^^JUm. 4-y^7PA+y + y^S, 4- (1 
-t7h + y) ^^S, 4- (4-^h + yyh + 
50 y^kS. 4- (4-Xh + yT'h + y) Zf?)V 
4- (4-n-yDtf + y-yb + 50 y^VS, 4 

- (4-^y7 i P^ + y7'h + y) y^S, 4- (4 
-n-^h + yT'h + y) y^OkS. 4- (4--fyy 

40 h + y7*h + y) 4- U-n-'N+V + v 

^^y) y^OUS, 4- (4--fy^y + y yh + 
50 y^S, 4- (4-n-^h + y^h + y) y 

^;kS, 4- (4-^yt^ b + ~>yb + 50 y^;u 

4- (4-7-lr h + yT-h + y) y^VS, 4- 
(4-7'JM+yyh + y) y^;Ug, 4- (4-b 
KP + S/y^h + fy) y^I/g, 4- (4-7x7 + ^ 
b + 50 y^bB, 4- (4 -y'y-P'N + y + yvy b + 
50 y^Jl/S, 4- (4- (l-t7h + y) yb + 
50 ^;l/S. 4- (4- (4-^h+y7h*y) y 
50 b + 50 y^JlS. 4- (4- ( 4 -lh + y7> + 



(9) 
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-» ^h + y) "T^US. 4- (4- 
*->y>*-» y'^^m. 4- (4- (4- 

-fV/D^yyh + y) Zfb*is) 7?)^ 4- 
(4- (4 - n -Zfb^zsyb*^) 7V*>>) 7^-)l 
4- (4- + + 

4- (4- U-n-'N+V + v^h* 
-» y^y) y^;U«. 4- (4- 

7h*-» ^;ws. 4- (4- (4- 

n -■*>? b* : s7h*>') 4- 
(4- (4-TV^h + yyh + y) ^h + -» ^ 10 
4- (4- (4-7th*y7*h*y) 7 
-» ^JUS. 4- (4- (4-7 , JJl/*+v^'h4- 
-» ^h^v) ^JWS, 4- (4- (4-fcKD + y 
7b*~» 7h*~» 7J-)V&. 4- (4- (4-7i 
^h + y) 4- (4- (4 

^^y) 4 
_ ( 4 - (4- (i-t7h*y) 7*h+y) 7 
-» ^^S, 4- (4- (4- (4-^h + y^h + 
-» ^h4y) 7b*~» ^;US. 4- (4- (4- 
(4-ih*yyh+y) ^h+y) 7*h + y) 20 
4- (4- (4- (4-n-^'07p^->^h^-» 
7b*i/) ^h + y) "y'^fi, 4- (4- (4- (4 
--fy7"D^y7'h + y) ^h + -» y^h^-» 7? 
;US. 4- (4- (4- (4-n-^h^->^h + >-) 
^h^-» ^h*y) 4- (4- (4- (4 

— f y^h^v-^h^iy) T'h + y) + ^^;U 

4- (4- (4- (4-n -^\^y^->^h + -» 
^h^-» :/h*-» 7?)V&. 4- (4- (4- (4 
-fVA4V*y^h + -» :7>*>-) ^ 

;US. 4- (4- (4- (4-n-^-^ H + i>^'h+ 30 
-» ^h^v-) !7>*-» -/^JW*, 4- (4- (4- 

(4 — r v^-^ h^->^h+-» 7"K+-» 

4- (4- (4- (4-T-feh^->^h^ 
-» •T'h^v) !7*h^-» y^JUS, 4- (4- (4- 

(4 -T'JJU^-^^y'h^y-) ^h+-» y 

4- (4- (4- (4-tFD + y7l-*y) 
■y'h + y-) 7h*v) 7^)V&. 4- (4- (4- (4 
-7i.; + y^h + y) yh + y) 7"h + y) 

4- (4- (4- (4-=st>U^^J*=s7Y*- 
-» 7*h^y) ^h^v-) ^JWS« 4- (4- (4- 40 

(4- (l-t-7t- + -» T'h+y) •7*K^-» 
-» y^Jka^^lf ^n^.. - (CH (CH3) CH 
2 0) n Z<DMftWtLTU. MX-lt 2 - ;* S + ->- 1 
-^^JUx-^^a, 2 -Ih+y- 1 -^?;UX5"JU 
S, 2 b*~>- 1 -^JUX^Ug. l-*?* 
-2-7i7 4 : yxf;H, 2 -->^o^\^->;i/^-^-> 
- 1 -y^JUX^JI/g> 2- (2-* h*v- 1 -*=f- 
JHh + y) - 1 -^-/l/X^^g. 2- + 
->- 1 - >f;H - 1 -^^UX^JUS, 2- 

(2-7th*y-l-/fJHh*y) -\-*T)\> 50 
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v) - l -^f^x^i, 2- (2 -vi; d^\^->;u 
«y-l-^Wxh + y) - l -y^Ux^US, 
2~ (2- (2-/h + y-l-^^Xh + y) -1 
-^il,xh + y) - 1 -^JUx^JUa, 2 - (2 - 
(2-xh + y-l-/Wxh + y) -l-;*3^Ux 
h + >0 - l -^^;ux^;us. 2- (2- (2-7ir 
h + y-l-^Wxh^y) -l-/f^xh4y) 

- 1 -y^^X^US, 2- (2- ( 1 2 - 
7xMyXh + y) -l-/^Xhty) - 1 
^;Ux^;US, 2- (2- (2-5'£n^*->;M-*>' 
-l-Z^l/Xhty) -l-/<^Xh^y) -1- 

^^x^s, 2 - (2- (2- (2-*h*5/-i 

-/^Xh + y) -1-^^Xh^y) -1-^5" 
;uxh^» - 1 -y^JUX^S, 2- (2- (2- 
(2-Xh + y-l-^^l/X^y) - 1 -^fJl/X 

h*~» -i-^^xh4y) - i -^^;i/x^;u 
», 2- (2- (2- (2 -7ir h^->- i -^^;ux 
h*~» -1-^^xh + y) -l-^f^xh^ 
- l -^^;ux^;i,s> 2- (2- (2- 

2 -y^J^-iyJL h^rzy) -l-^fjl/Xh + 

~» -l-^f^xh^y) - i -^^;i/x^;i/S, 2 

- (2- (2- (2 -y^D^y^yt + y- 1 -y<^ 
Jl/Xh^y) -l-^^l/Xh^y) 

- i -^er^x^^s^W £*i£o - (ch 

2) mO (CH2) nOZ, (DI^J<!: LTIi, «x. 
tf. 2- (3 h^yy^O^y) X^l-S, 2- 

(3-xh + yyn^y) x^l/*, 2 - (3 -n- 
yp^yya^y) X^;i/S, 2~ (3 — fV^D 
^y^D^^y) X^;i/S, 2- (S-Ji-^h^y 
yutfirzs) x^;us, 2- h^yy^D* 

Ji^JVm, 2- (3-n-^*V*^:/ntf* 
-» X5f;US> 2- (3-^V^V + yyD«y) 
X?;WS. 2- (3-n-^-^ h^fy^D^^^) X^ 
;US. 2- (3-^Vt^h^yT'DWy) X^PJU 
2- (3-Tirh^S/yD^^^) X-P^S. 2- 
(3-7U^^^f>^D^^S/) X^kS, 2- (3- 
tKD^yyo^y) X^;US, 2- ( 3 - 7 ai y ^ 
y/^o^y) X^;WS, 2- (3-y^DA+yM 
+ yyo^y) x^;us> 2- (3- (l-^-^h^ 
^D^y) X^fJUS, 2- + 
x^;US, 2- (4-xh + yyh*y) x^JU 
2- (4-n-7'D^yyh + y) X^JUS. 2 

- (4-^yyD^+y^^y) X^^S, 2- (4 
-n-yh + y^h + y) X^;l/S. 2- (4-^7^ 
h + y^h + y) X^jl,S> 2- (4-n-^\^V + v 
^h^y) X^;uS, 2- (4-^V^^-V^^^h^ 
i/) x^l/S, 2- (4-n-t^h + yy'h + y) x 
^;uS. 2- (4-<Vt^h^y-/h*y) x^ 

2- (4-7-th + yyh + y) x^;US, 2- 
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(4-7U^+yyh + y) x^;ug, 2- (4-t 

h*y) X5P;US, 2- (4-y^7D^yM+yy 
h*y) X?;US, 2- (4- (l-t7h + y) 7> 
*y) X^;ua, 3- (2-^h + yIh + y) 7° D tf 
;l/S, 3- (2~Xh + yXKy) y°D t°;US, 3- 
(2-n-yD^yXh + y) 7°D t;US, 3- (2 
-fyyD^ylh + y) 7u\l)im. 3- (2~n 
-T'h + yXh + y) ynh*;US, 3- (2--rV7*N 
*yXh + y) y^t^S, 3- (2-n-^\+V + 7 
xh + y) 7°Dt°;USs 3- (2-<VA+V + yXh 

+ y) ynti^S, 3- (2-n-tn + yxh + 
y) yDh°;VS, 3- (2-<yt^h + yXh + y) 
^Dt^S, 3- (2-7ir h + yxh + y) ^Dh^ 
X, 3- (2-7'JM+yXh + y) y°Dt°;i/S. 3 

- (2-bHD + yXh + y) yntm 3- (2- 
7x; + yxh + y) 7"Dt:;H, 3- (2-y^DA 
^y;i^*yxh*y) y°Dt°;WS, 3- (2- (1- 
t7h+y) xh + y) ynt^S, 3- (4-^h + 
y^h + y) 7°Dt>i, 3- (4-Xh + y7*h + 
y) ynt:;H, 3- (4-n-yD*+yyh+y) 
ynt°;l/S> 3- (4--fV7 P D^y7 / h + y) 7°D 
tfJUS, 3- (4-n-yh + yy / h + y) yDt^ 

3- (4 --r h^>y h^y) ^ntm 3 

- (4-n-^*V^yy>^y) ^Dhm 3- 
(4-^ V^*V^y:/b^y) yne^S, 3- (4 

-n-^^h + y^h^y) yDhVH, 3- (4--f 
V^h + y^h + y) y°nt°;i/g. 3- (4-7-th 
^yy*h^y) y'at./VS. 3- (4 -7U;i^^y 7* 

h*y) yDh>S, 3- (4-tHD + yyh + y) 
7*Dt°;US> 3- (4-7xy+yy'h + y) Z?U\Z)V 
3- (4-y^DA+yW+yyh + y) ^Df 
;l/S. 3- (4- (l-t7^y) 7h*zs) ynfcf 
4- (2-^h + yXh + y) ^^S, 4- 

(2-Xh + yXh + y) T^US, 4- ( 2 - n - 7° 
n^^yxh^y) 7*^;i/g, 4- (2 — fy^o^ 
yxh + y) y^l^S, 4- (2-n-yh + yxh + 
y) t*?^*. 4- (2-^yyh+yX^y) 7^ 
Jim. 4- (2-n-A^yXh + y) y*5^a, 
4- (2-^yA+y + yXh + y) 7*^2. 4- 

(2-n-^h + yXh + y) T^US, 4- (2- 

y^i7 b^yx b^y) 7*-^;us> 4- (2-7-bh 

+ yxh*y) ^Jl/S, 4- (2-7'JW+yxh 
7*^;bS. 4- (2-hHD + yXh + y) 7*5f 

;US, 4- (2-7x; + yXh + y) 7*5^!^ 4- 
(2-y^DA+yW+yXhty) T^^S, 4 - 
(2- (l-t7h + y) Xh + y) 7^jl/«, 4- 
(3-^h + yyD^y) 7^US, 4- (3-Xh 

^y^D^y) 4- (3-n-7°n4^y 

^D*+y) ^f^US. 4- (3-fy7°D^y7 4 D 



(10) fSS9 ^582 0 0 0 - 3 4 4 7 0 4 
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#*y) 7^;!/*, 4- (3-n-yh + y7°P« 
y) 7^;U», 4- (3-^yyh + y7'P*+y) 7* 
5^S, 4- (3-n-^y + yy'P^y) 7?)], 

4- (3-<yA+y + y7°n*+y) t*^;u». 

4- (3-n-t^h + yyn^y) 7>;US* 4- 
(3-<yt^h + yyD**y) ^;US, 4- (3 
-7th + yyn^y) 4- (3-7'J^ 

t+y7 ? D^y) 7^;Ug, 4- (3-th'D + yy 
D#^y) 7*5P;US, 4- (3-7xy + y7 e P^ 
10 y) y^Ug, 4- (3-y^PA+yj^yyD* 
*y) T^l^g, 4- (3- (l-t7h + y) yP* 

*y) ^;us^^^^n^> 0 

[0 0 17] ±|5-^S: (1) TS^n^7>h7t> 

fb£r^Ov*>> #£LiMb^teS5fe [2] m<Dh<DT* 
£.Dft£L^*><DUW} [3] ^(Dt><DT^^>o -t 
CftSWtLTH 9, 10-y (2-ynAxh^ 
y) 7>b^-fe>, 9, 1 0-y (7UM+y) 7> 
b7fe>, 9, 10-y (2~7xXJl/Xh + y) 7> 
h7t>, 9, 10-y (2 h + ylh + y) 7> 
20 b^ir>> 9, 10-y (2- (2-^h4yXh + 
y) Xb^y) 7> b^-fe>, 9, 1 0-y (2-Xb 
7>b^-fey, 9, 10-y(2-7fe 
7>h7tX 9, 10-y (2-7 
'J^yXh + y) 7>h^ir>, 9, 10-y (2 
-^>yM+yXh + y) 7>h^ir>> 2 -X^ 
-9, 10-y (7'J^t+y) 7>h7t>, 9, 1 
0-y (2 -y^DA+yJl/ttyX b^y) 7> 
-fey. 9, 1 0-y (2- (2-7x^Xh + y) X 
b=£y) 7> b vir >. 9, 1 0-y (2- ( 2 - t H 
30 D + yXhty) Xh + y) 7>h^-fe>, 9, 10- 
y (2-^>y^R + yXh + y) 7>h7tX 

y) 7>h7ir>, 9, 1 0 -y (4 b*y7*b* 
y) 7> b^~fey> 9, 10-y (4 - (2 h + y 
Xh + y) 7* b^y) 7>h7-fe>\ 9, 10-yy^ 
P^yiM5 L Jl/^y7>h7tX 9, 10-y 
(4 - t e r t -T'fjky^ P^^yJl/^+y) 7 > b 
7fe>, 9, 10-y (4-^^-3-^>rxM 
+ y) 7>hytX 2 -x^;l/- 9, 1 0-y (2- 

40 7xXJl/Xh + y) 7>H57-fe>. 2-X3MU-9, 1 
0-y (2-^h + yXhty) 7>b^fey, 2 -X 
5^-9, 1 0-y (2 -7'JM + yXhty) 7> 
F7t>, 2 -Xf;i/- 9, 10-y (2 - (1-^f 
;i/-2-^h + y) Xh + y) 7>byfe>\ 2-x? 
;U-9, 10-y (3-tKP + y7 p P^y) 7>h 
5fe>, 2-X5 L ;l/-9 > 1 0-y (4-t HD + y^ 
h + y) 7>h7tX 2 -X^JU- 9, 10-y (2 
- (l-t7Ky) xh^y) 7>hv-fey, 2 -X 
3\>l/-9, 1 0-y (2- (2-t7hty) X h + 

50 y) 7>h7t>, l-7xXMt-9, 10-y 




-9, 10-y + 7>h7ii 

>, 2 -7f7'J^- 9, 10-y (2-^h + yXh 
*y) 7>h^il>. 2, 4-yy^-9, 10-y 
(2-/h*yXh+y) 7>h7t>, 1-^DyU- 
9, 10-y (2-/h*yXh^» 7>h^-fe>, 
2-^a;b-9, 10-y (2-^Wyih + y) 7 

-x^;U- 9, 10-y (2-^ h + yx h*y) 7> 

[0018] ^JC*^BJ(^^ (1) 09, 1 0 - yX- 

^>o s^t^^s: (2) T^£n^7> b^y 

1 -*T)lTZs b?*y >. 2 -X^;l/T> h^+y 
>, l -n-^ntf;i/T> h-^^y >. 2-n-ynf 
;u7>b^*y>. i-^V7 , pt>7>h7+y>, 
2 — r v^nh°;i/7> h^y >. i-n-y^;uy> 
h^*y>, 2 -n -^;i/7> h^y >> i— rv 

>, 2-ter t-y^yh^^yX 1 - n 

>^;u7> h^y 2 -n-^>^;i/7> h^+y 

>> l-^V^>^7>h7^y>, 2-^fV^>f 
;UT>h^^y>> l-n-A^y^7>h7^y>, 
2-n-'\^y;UX>h^y >, 1 — f V^yJUT 
>h^^y>, 2-<V^y^7>h7 + ;X 1- 
n -^^-JIT> h^^y >, 2-n-A^7>h 

^*y>, i -n-^-^^;uy> h^^y >> 2-n- 
^-^^;ut> h^^y >> i-n-;xji/7>h7+; 

>. 2-n-yzjl/7>h7^;>> l-n-xy;l/7 
>h^ + y>. 2 -n-?y^7> h^^y 1-n 
-Ffy^7>h7+;X 2-n-Ffy^7>h7 

^y>> i - y h^y7> h^^y >, 2-yh^yT 

>h^^y>, 1-Xh*y7>h7*;>> 2-Xh 
+ y7>h7 + y>, l-7x; + y7>h7*;>, 

2- 7i; + y7>h7^;X 1, 2-y^fjl/7> 

h^^y>, i, s-yywyh^^yx i, 4 

-yyW>h7^yX 2. 3-yyfJl/7>h7 

*y>, 2, 4-yy^;u7> h-^y >, 2, s-y 
y^;v7>h^^y>. 2, 6-v^^i/7>h7^y 

>, 3, 4-yy^7>h7 + yX 1, 2~yXf 
jl/7>h74 i y>, 1, 3-yX^7>h7 + y>> 
1, 4-yXf^7>h7 + y>, 2, 3-yXf;l,7 

>h^^y>, 2, 4-yxf;i/7>h7*y>, 2, 

5-yXfJl/7>h7 + y>, 2, 6-yXfJl/7>h 

•^y>, 3, 4-yxW>h7+y>, i, 2, 

3- Mjy^;u7> h^^y >> 1, 2, 4-MJ/f 

JUT>h^^y>. 2, 3, 6, 7-rh7yf^7> 

h^y>, 1 -7)\,*uTy h^^y >. 2-^;u^ 

D7>h7 + y>> l-y7y7>h7 + yx 2-y 
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7y7>h7 + y>, 2 -7xzjb7> h^+y >, 1 

-^>y^7> h^ + y >, 2 -^>y;U7> h^ + y 

>, 1- 7>h^*y>, i-*^yu 

#ju#x;u7> h^^y >, 2 -y^#;utfx;u7> 
h^^y>, 1 -x5 1 ;u^;i/^x;u7> h^^y >, 2 
-x-?;u£ui^x;u7> h^y >, 1 

#x;U7>h^^y>, 2 -7iZJ^Jl/fc^7> h 

^+y>. 1 -y^;u^^-7> h^^y >, 2-y^ 
^^7>h^4^y>, 1 -x5f;u^7> h^^y 

10 2-X5 1 ;i/5 1 ^7>h^^y>, 1 -:7:rx;U^;*7> 

[0019] 5fef7>h7^y>i, mx\tt (2) T 

i§^(D7K^jh:7;U^U#^7K^^, ^ftHJ-y 
20 A7fc*g$L ^^7K^^'Jr/A^K^^CD7;i/^U^^^ 

&Ha*s«£*tf5££a*-c€r£. £€>ic7;i/;&'J* 

i§f£<DitS&4, zKfcttbTT^ay&JWfiSrl 0-5 0 
wXK-r*©**#*L<, *t)!?*Lti©IJ2 5-3 5 
w%T*£. $ e>»C7> h^^y >BHI#<Dttii*tt, 
7;U^'JtK^^1 0 0£&lC*tbT3-2 0mz-?Z><D& 

[0020] 7;u*u***JcT>h^*y>a 

^*y >m2$fc*7)ij3 vfcmmzimTL&mzTJVi- 

lib, #i*J£y ^y-;i^ x^y-;k n-yn/v 
— ter t-^;-Jk xf 

14, 7;U# »J***1 0 0gB(C*fUT5-4 O6BU0A1) 
©rt«»Sb<, cfct)»*L<ttl 5 — 2 5«l0AS(O3&« 

40 [0 0 2 1 ] 7> h^^y >S&»Ix.fc»» t K^y> 

6^hF7y>lilTH 10 0XfcK5y>i* 

^BlSfcttTVI/^Uk K5S>>fc**ftttfflbfc***J: 
*DDtK7y>Ot^ tOk K5>*>flD«flH4 5 
0%-90%^ct<, cfc95?£L<l46 0-8 5%<£>ii 
ST*5t)(DS:fffitS©*U^. tF7y>M^ft 
ibTte, «*tf* y ffiK t Fr/X y»tFry 
50 >, ty^«IltFryX ylttlUhFry 
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Jibuti K5«>fls£4fc<fcUTtt, K 
^v>. yyntf;Uh K7v>«fi, t e r t 

T> fcF7y>i*ft*»T0. 5-10. Offi^EJUw 

;M)0;i*©rt<<fcV>. tK7y>*ftS«<5t^ 7>H 
7 + y>SltJH:»lT0. 8-10. Of&^EJUJDA 

§<D^ii<> iOff^Klii. 0-2. ofe^p 
7+y>SSi : E;K:^LTi. 8-i5. ofg^HjnA 

*©**#Sb<, <fcD»*b<tt2. 0-5. 0fS^E;l/ 
[0 0 2 2 ] t: F7zS>m&m?LT7>h7*S >m& 

\z. Rfcm*\z&m#xm&»k%iZtfr. m??&mz$>ib 

2 0-1 SOt, «fct)»*L<«4 0 — 9 O^Uff^XD 
[0 0 2 3 ] 7>h7 + y>MtH7y>i^ffl^T 
M^UTH *HB [1 2] (3) Tf«$ 

nsp-Hn>xw>8xxfm 5£ (4) -cs 

$n^7JWl/7i^>gXXfW> 5£ (5) 
n^MxXrm t> b < BAny>ft7;WI«* 

;i,x>xw>8xxfm 7M;^M>exx 

fcS^Jcffli^ensT'^^MbSiltLT, p- h;ux> 
x)i^>m.^^JV> p-h;i/x>xw>^xm ;* 

#J£j^fb7klHb£#K yX^X-rik ■fV7 p oejl/ 
x-fiHOX-Til/a, n-'\4 L *y->, y^D^^^t 

>*oiiiiiftK^t**ft;^*. **y-;k x^y- 
setcma^x^^^b^srsa^ftsjbTftffl 

0. ff*b<H2 0-8 0w«Tfc5. 

[0024] 7;u*;Mb3J<att&*fitt. 7>h^*y 
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>jgi. ot;n:*tLTi. o-io. o^JKcTao 

tf*»*L<. i0i?SL<H4. 0-7. o*;hct* 
<Z)#.fcH. /ct:*xX^Wb^«5ttji*Pt<^fflaEtt3 0*C 
-1 0 0tTj)^:d:^<, JfSL<(i50t-70 
X:\ZT 2><Djfi£\,*. &tzT)l*Mmi±&&&<DKmi& 

miss or- 1 o o^izr&cDftw&LK. rjspswh: 

0. 5-10. OP^Hfr 5 #£L<tel . 0 

-4. OI^IHfT 3 
[0 0 2 5] Ef&«7»> »&nfcfiJfc4fc*7M::«#L 
10 t£ifi*>mXZ> 0 Z<D£^<D7k<DM\Z. f#6n§9, 10 

-100«li»t»0, »il<»10-3 0HS 

9, i o-^x-^;Mby> h^-fe>R*#<Da»a(c 

SITM5-1 Ofgmsgpcoi 0w5S/vf Ko^7 
T-f h*^^, ^^TM2 0-5 OfBfi*ffi<0*T8fc 

«Si*bfc«. «6*UTaWt-r*9, 10-yx-f^ 
fb7>h^-fe>fg*S#£#£> 0 
20 [0026J «enfc9, i o -> ? x-^;Wb7> 

)VT)V^—)Vm<nT)Vzi — )Vm. T±b>s ^f;i/X^ 

f^x^x^s, h;ux>, ^->u>mcD^mmit^m 

[0 0 2 7] &^p-h;H>xj|/*>8xXfJI/ift 

X^^;UYb-&ftSr*Sdt**T#S. A7^F<hUT 
^U7^f FSt/:li7'D7>f Hg^!ftLt\ 7JU 

3-Mi§B7jl/3-j|/gl. 0t;HC»bT0. 9 
-2. 0^;Utt&iJ<Da*#£L<. «tO»*b<ttl. 
0 — 1. 3^;i/T?feD. $ ±>lZ2m(D'7)l^ — )l(Dm^ 

40 tt7;H3— o^;h:»ita7^ KS&o. i 

-1. 0^;i/tt&tf(2##£L<. J;9J?£L<teO. 

2- 0. 5^tti&tJ<0#<k^o ^7^ KSldJJb 

fb'J^A, TKiSHb^HJ^A, *»t*U^AiT7 
^37-h<!:lT^f)A7^ KS£KJfc£-fr££cfc^o 
RJfcte- 5 0 — 3 OtTfr 5 JIK SrtJRfHItt 

3- 3 OP^IT&O, «tO»*U^S*WIB»47-l 5 

[0 0 2 8] 7;Ua-JHi{CA^-r K&££tiiA,fcl£* 
50 T^Uft^^^^tcSDATX^^HbSJSSfT'Po 




;U# 'J &JRflS-&«K ^yx^7^>, ylf^7$ 
>, HJXf;i/7^>> -f V7 p Dt°;U7^>. V<iV~f 

Dt°;u7^>. n >, n -^y^-;u7^ 

>, n- hU^;U7 5>, -fyyf*75>» y^fV 
^;i/7^>> n-^/WSX S/^>^;k75 

>, h U^>^;U7^ 2 ~x^;py^;U7^ >. n 
-"\^JU7S >, 2 -x^;u^\^S/;i/7 5 >, v^-^ io 
^;i/7^>> a^\^->;U7^ >. a^zyJl 
75 >, 7-U >, ty/WX'J >, y/W7^ 
U >, yxW7-'JX o-MU-f>*>* euyx 
a-hfnU>, j3-fcf=iU>> r -t:nU>. 2, 4- 
;i^-s»» 2, 6-;i/^v>, *yu>, ^;k*u>, 

[0029] cne>7;u*u^«i^tt3i**tt. 7^ 

O^EJHCttbT 1 . 0-10. O^l/T* 
*£<hj&*»*L<* <fc9£?£L<te2. 0-4. 0^1/ 20 

7?$>^>o cn*>7;kfr Uft€r4fcte> sjb^t*)* 

7fclc>tf LT7;k# lMfr&»* 10-5 0w%l;t§W 
£?£L<* Sfe!fiL^lj:2 0-3 0w%T*§. «c 

£b<> «to»*b<tti 0-2 oric«jrr*<&a*«fc 

30 

[0 0 3 0] IM7tH7M'J^tl^g[t*W 

T^tMc^p- h^XyXi^yiXXrJH^if/clj: 
7M;^J^>SxXrMt^^l#^ 0 SSIttfflT? 

(0T€f5#«JS»J£LTrau ffilAtf* h;kx>, 

;k Wlfc-n-y^k »8^f7^;k HfHJBzi^ 

;k ^^;u^yy^;u^h>^^^^f^cich^T^. c 40 

■r^cit^ctomacDp- h^x>7;w>sx^f^ 
{b^«Sfc»7^;ux;w*>Kx^^;Ht'&«i*«^ 

[0031] cciTfflt^n^xx7 1 ;MbS^cD7JW^ 

;i/7;i/3— Jk te r t-^7J^-Jk n-^> 

^;i/7;uri— ;k y^>5 1 ;i/7;uxi— n-^v^v 
;U7;H3— ;k y^\+->;U7;U3— ;k n-^y^u 50 
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7JUxi-;k -f v\7^;U7;io-;k n-^-^^7 
;un--;k -fv^i7^7J^-;k n-yx;b7;^ 
-jk -r y y -)\,t n -xv;u7;uxj— ;k 
-Y Vxs^i^ua-jk n - Kxv;U7;i<o-;k -rv 

Hxy^7;l/3-;k n -Xr7 U^7JUn— ;k -f V 
7x7'J^7;^-Jk 2-7MPX^y-ik ^> 

*~>;M^y— ;k 4-ter t -T/^Ufy^ D^lt 

y-;k 4-^^;u- 3-^>-rx;u7;wxi-;u, x-? 
l/>^'j3-;Ky^f;i/x-r;k x^ky^u^- 
ji/^yx^x-f;k xf ky^'j^-^ty-f 
□ tfji/x-fjk x^u>^u n— ;u^y-n 
x— -r;K xf k>^U3-;^y^v^>^x-f 
;k x^k>^U3-;Ry7xxji/X-Tik x^k 

y^'J^-H/^/yJl/X-Tik Xfk>^U3- 
^y-n-^y>H/X~f;k * h^fy^ h + yX^ 
y-;k x^k>^U 3-jR7 7i!f - K 1>^V 
>^U^— Jl^y^^VX-^k yXfky^'J^- 
^yx^l/X-rJk yX^l/>y"U XI — Jk^Ey* - n 

-:^;i/x-^;k >?x^u>^U3-;U7-tr^-h, 
h u xf k > ^ u j - y ^ f ibx-f;k hux^ 
k>^'j3-j^yx^x-f;k -JuMVZ/Wzi 
-^y^^x-rik zfu t: k>^u xi— ;Ryx 
^i/X-xJk yotfky^U^-^y-n-ynt 0 
Jl-X-x^k 7'ntfkyy'U3-^ : Ey^V7'Dt>X 

— ^;k zfu¥u>if*Jn— j^y-n-y^x-r 
;k i-7>^yxh^i/yn;v-;k yyab°k> 
^Uxi-;HEy y^ykx-^yk v^olfky^'J x» — 
j^yx^x-fik hU^Dtf u>y»jxi— ;k^y 
y^;kx— 5^;k^o l tf 7;kxi— x^Uy^Un- 
;k yxfk>^U^-;k hUx^U>yu=»— ;k 
fh7Xfk>y , j3-Jk yD^ky^U 3— ;k v 
:/nfc:k>^Uxi-;k h'J^f k>^U3-;i/f ©2 

[0 0 3 2 ] 5* (3) T^^n^p- MkX>7Jk*> 

x>x;k*>^/^;k p- hykx>x;k^>^x-5 1 
;k p - b;bx>7;i/*>8 - n - yp e;k p-h;k 
x>xw>^vypejk p - h;kx>x;k*>i£ 
-n-y^k p-h^XyT.^y^yym p 
- b;kx>;wk*>^- n -^>^;k p-h;kx>x 

W>8^V / <>fJk p - h;kX>7,;k^>^-n- 

^vJk p- h;ux>x;i/*>ffi-r v\*syjk p - 
h;kx>y;;k*>^- n -^y^Jk p-h;ux>*;u 
*>*^VA^f;k p - Mkx>;*JU7tN>K- n 
^7^;k. p-h;i/x>^;^yi-fv^^^ik p-h 
jkx>x;k^>^- n - y -;k p - h;kx>7,;k^> 
K^vyxjk p - h;kx>^;u^>^-n -fvik 
p-h;i/X>xW>8^VfvJk p-h^x>y;;k 
*>8-n-FfyJk p- h;i/X>7Jl/*>8^V K 
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- h;ux>x;i/^>^-r v7>7"7 , j;u, p-b;ux>x 
;u*>^- (2 -yvu^nx^io , p-b;ux>x;i/ 
*>B^>:y;k p- h;i/x>x;u^>iK->^ n^\^f> 
;k p- h^x>x;^>gy^n^yjM5 1 ;k p 

- h;ux>^;u*>K->i7 D^y^xfjk p-b;u 

X>X;U^>^- (4 - t e r t - ^yjD^y 

. p - b;ux>x;u*>^- (4 - 3 
>xx;u) , p - b;ux>y;;u*>^- (2-tKo* 
5>x^;u) , p - Y)Vx.y7s)V^ym- (2 b^> 

X^;U) , p - h;UX>*;U;*>g- (2-XF + yX 
J-M , p - h)lJi>7,Jl^>m~ (2-n-^D^ 

> p - h^x>x;u*>&- (2 — r v^d 
^+yx^) . p- h;i/x>x;u3*>R- (2 - n - 
yh + yXf;H , p - b;bx>;*;i/*>^- (2--r 
v^b^v-x^b) , P - b;bx>x;b*>&- (2- 
-f v^> b^z>x^;U) , p - b;ux>x;i,*>&- 

(2-7x; + yXfJH , p- bJbX>X;b*>g- 
(2 -^>v>^>x^;i/) . p- bJl/X>.x;u*>^- 
(2-n-A+y+yxfM % p - H;i/x>x;u^> 
S- (2-* b*>-* b*v-x^;b) . p -h;ux>t; 

)l^>m~ (2- (2-hKD^yXh^y) X5P 
;b) , p-h^x>x;^>g- (2- (2-^h^>- 
xh^y) x^;b) , p- h;i/x>y;;u^>^- (2 - 
(2-xh^yxh+y) x5P;b) > p - b;bx >x;i, 

(2- (2-n-yh^yXh^y) X5P 

;u) , p-h;l/x>x;^>i- ( 3 -^b^n^n t° 
. p - h;ux>x;u^>^~ (3-hHD+yT'o 

tf;W > p- b;bX>X;b*>^~ (3-^h^yT'D 

tf;iO , p - b;bx>y;;btf;>^- (3-xh^y^D 
tf;b) , p - b;bx>x;b*>^- (3- n _y D ^ 
y^nkW > p - bJbx>y;;b*>^- 
P#+yyoi:W % p - b;Ux>yUl/*>|&- (3- 
n-yh + yyn^W , p- b;Ux>?;;b*>l£- 
(3 — fyyh^yyntvw , p - b;ux>x;b*> 
81- (3-<V^>h + yyoh:W , p-b;ux>y; 
;b*>&- (3-7i; + '>ypTO , p-h;ux> 
x;u^>^- (3-^>y^yyDb a w , p - bjux 
>y;;b*>^- O-n-^v+^^Dtr;!/) . p- 
b;bx>>ui,3fr>«- (3-^ h^y^ h^yypt: 
;b) , p- h;ux>;*;i/*>R- (3- (2-tKo + 
S/xh^v) yntiJW , p- b;ux>*jb3fr>&- 

(3- (2-^h^yXh + y) yoejl/) . p-bJU 
X»Ub*>K- (3- (2-X^yXh + y) 7°D 

tf;u) , p - b;ux>x;i^>^- (3- (2-n-y 

^yxh + y) yntr;i/) , p-hJl,Xy7J^>M 

- (3- (3-tFD + y^^y) ^DtiW , p 

- b;bX>*jb*>&- (4-7WD7'W) , p- 

b;ux>y;;u*>^- (4-kHD*S/^;W , p- 

h;bXyy;j^>i- (4-^h + y7fJW • P - b 
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;i/X>7;>IU^>^- (4-Xh + yT'W) , p-bJb 
x>*;u*>K- (4-n-yD^y7'W) , p - 

h;ux>*ju*>»- (4— f y^Dsp+^^w , 

p- b)l3i>7>)l>*>M- (4-n-yh + y^ 

;U) , p - b;i^x>x;u^>^- (4— fy^h+yy 
^ji) , p - b;bx>x;u^>^- (4--rv^>b + 
y-JT-M . p - b;bx>x;i^>^~ (4-7x;^ 
y-:/^b) , p - b;bx>x;u*>^- (4-^>*/* 

v?^;!/) , P - b;UX>X;U*>^- (4 - n 
10 V^yf^JV) > p - b;Ux>y;;i/7}^>^- (4-^b 
b^y^f^-M , p- b;ux>x;i/xh>^- (4 

- (2-tFD + yXh + y) , p-b;PX> 

*;i/*>»- (4- (2-^h + yxh^y) 
;i0 , p - b;ux>*;^>&- (4 - (2-Xh^y 
xh+y) % p - b;i^x>x;i/^>^- (4- 

(2-n-y^yXh + y) , p-b;ux> 

X;U*>iK- (4- (3-n-yh4yyD^y) ^ 

^;b) . p - b;bx>>;;u*>^- (4- (4-n-y 

20 [0 0 3 3)^(4) TSStl-57;l/+MM>8x 

>»^5 L ;^ ^^>xw>ix^k ^^>x;u^> 
S-n-T'Dt'Jk ^^>7;;UAh>^-r vyn e;k > 

^^>XM>fi^yA^y;k *&>X)l>*>m~-n 

30 ^^>xM>|-n-;xjk ^^»;;i/^>^ 
-fvyxjk ^^>x;i/*>K-n-x->;k ^^>y; 

^^>XM>8>fyHfy;k ^^>x;v^>^ 
-n -^^TiJ^b, ^^yXJ^yg-fyXxT'JJk 
^^>7;;l/^>^- (2-7WDXW) , y<^>yC 

;u^>K^>> ? ;b, ^^>^;i/*>Syi?D'\*y;k 

>&zs? D^x^y-Ji/X^;!/, ^^>y;;i^^>^- (4- 
ter t-y^y^D^yW . ^^>X;b*>^ 
40 - (4-*^p;u- 3 -^>xx;w . ^^>x;u^>^ 
- (2-tFo + yXW) , y^^>y;;i/^>jK- (2 

-*b*->x^;io , *?>x)i7fsym- (2-xb^ 
y^J-M , ^^>>;;u^>^- (2-n-7 , o^y 
x^jU) % ;*^>7Jl/*>$- (2-^yyn^yX 
, ><^>y;jl/^>^- (2-n-y^yXf 

, /37>t;^^>k- (2-^yyh^yx^ 
M > ^^>^;utJx>k- (2— fy^yh^yXf 

^) , *$y*))s*ym- (2 -7iy+yxfjw % 

50 X)l*ym- (2-n-^\+V + ^x^;U) , ^^>X 




)lft>m- (2- + X^ 

;k) , *9>7s)V-fc>&- (2- (2-^h + yIh + 
v) x^W . ^^>^;U^>^- (2- (2-Xh* 
yXht'» X^Jk) . ;*^>yUk*>^- (2- (2 
-n-^h + yXh^y) X^Jk) . **>XJU*>K 

- (3-7Woyot'W . ^^>x;u^>g- (3 
-tPD+y^oww * y<^>7jk*>^- o-y 
h+vyptr;u) . *?>7,)v*fc>m- (3-xh*-> 

:/nb?;k) , *^>;/;;k*>®- (3 — fV^D*+y 

atf;k) , ;**>x;k*>^- (3 — fy^h^yyn 
fcT;k) , ;*^>x;k*>^- (3-^fy^>h*y7'n 

, **>*;i/#>&- (3-7xy+yynb: 
;k) , ;*^>x;k*>&- (3-^>y^'>yntr 

;W , ;*^>X;k*>R- (3-n-^V^y7'Dlf 
;k) . ;**>x;k*>&- (3-^h + y^h^y^D 
fcf;k) , y**>;*Jk*>K- (3- (2-tFo + yX 

h^-» > **>;*ju*>&- (3- (2- 20 

^h + yxh^y) 7u\ZM . ;*^>X;k*>R- 

(3- (2-Xh^yXh + y) 7u\ZM . *5>>7, 
;i/*>K- (3- (2-n-T'h + yXh + y) :/ o tf 
M , ;*^>7Jk*>R- (3- (3-tKP + y^D 

-?u\lm . ;*^>;*;k*>&- (4-:7;k* 

. *^»uk*>R- (4-* b^>:/^;k) . ^ 
^>x;i^>^- (4-ih+y^JW . ;*^>7Jk 
*>^- (4-n-zfu^=¥^zf^M > j*^»uk* 

>S- (4-<V7'D^yy , W) , yt^>7>/k*> 30 

(4 — fyyh^y^) . ;*^>7Jk*>&- (4 
-fV^yh + y^W > (4- 
7x7^y7'f;W > (4-^>*/ 

y7fW , *^>7;k*>R- (4-;* b*~>y< 

, y*^>yuu*>s- (4- (2-kHp* 

yXh + y) * **>X)l&>&- (4- (2 

-^h + yxh^y) y^;k) , 
(4- (2-Xh + yXh + y) Zf^)l) , *^>x;l/ 40 
*>g£- (4- (2-n-^h^yXh^y) y^ 

;k) > **>;x;u*>K- (4- (3-n-^h + ->y 

D7p*-» Zf^M . **>*;i/*>&- (4- (4- 

xxTJMfr&ak x*>*;u*>Ryt^;k x^>x;k 

*>8xfjk x^>^M>i-n-7'Pl:Jk X^ 

>yUk*>R-f v^ntJk x^>;ukfr>R-n 
^;k x^>^;i/*>8-f y^Jk x^>x;k*>R 
- n -<*>^;k x^>yuk*>R--f y^>^;k x^ 

>X;^>K-n-A+v;k X^y^j^yK-fV^ 50 
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*>8^fvs^;k x^>70U*>R- n 
;k x^>7>;u*>R-r y^^jk x^>7Jk*>R 
-n -yxjk x^>7W>S<V7xjk x*>x 
;U*>R- n -fyik x^>xW>8^vfyJk 
x*>7Jk*>R-n- K^v;k x^>7ju*>R-f 

VFryik I^yXMyg-n-XrJUJk X^ 
>7M>8^fV7T7 , JJk X^>X;k*>R- (2 

-7Mpxw) , x^ >x;k*>R^>v;k x^ 
>7M>8yi7n'\+v;k X?>^>Sy?P 
^S'JM^Mk x^>7M>8y^P^yil/X^ 
Jk x^>x;k*>R- (4 - t e r t - y^kv-^n 
^\^>;k) % x^>7Jk*>R- (4 -yt^Jk- 3 
>^xjk) . x^>7Jk*>R- (2-kKP^yXf 
;k) , x^>7;i^>R- (2 h^x^k) , x 
*>*;k*>R- (2-xh^yxfJi/) , x^>x;k 

*>R- (2-n-7 J P* + yXfJW % X^>*;k* 

>K- (2 — fyyp^yxfjV) , x^>x;k^> 
(2-n-7 J h + yl5 : M > X^>x;k*>&- 
(2-^VT'h^yX^) % X^>x;k7^>^- (2 

->fv^>h4yx^) , x^>x;k^>^- (2- 
7x;*yXfW . x^>x;k^>^- (2-^>y 
^yxfil/) , x^>;y;;k*>^- (2-n-^v + 
^>x^;k) , x^>x;k^>^- (2 h*->* 
->x^;k) , x^>x;k^>^- (2- (2-tHD+ 

yXh^y) X5^;k) . X^>X;k^>^- (2- (2 

-yth^>-xh^» x^;k) , x^>x;k^>^- 
(2- (2-xh^>xh + y) x^;k) . x^>x;k 

*>^- (2- (2-n-7 , h^>X^y) X^ 
>W , X^>X;k^>^~ (3-7WP7'Dt e W . 
X^>X;U^>^- (3-tKD^yyDb°JW , X^ 

>x;k^>^- (3 h + iy^otrji/) , x^>x;k 
^>^- (3-xh^>7'Pk» . x^>x;k^>^ 

- (3 - n-T'P^yT'Pejl/) , x^>7;k^>^ 

- (3 — fVT'D^^yy'Dt'W > X^>7;k^>^ 

- (3-n-^h^v^otf;u) , x^>x;k^>^- 

(3 — fV/b + yy'Dk'W , X^>X;k^>^-~ 
(3HV / <>h*y7'peM > x^>;*;k*>&- 

(3-7xy*yy'oejV) , X^>X;k^>St- (3 

-^>y^>:?*Dfc:;k) , x^>x;v^>^- (3~n 

-^V^yT'Pfil/) . JL^>7,Jl^>m- (3-y< 
h*y^ h^y^D tf;k) . x^>>;;k^>^- (3 - 
(2-kh'p + yxh^y) zfnVM . x^>x;u^ 
>»- (3- (2-^^yXh^y) yoh°;k) , X 
^>^;k^>^- (3- (2-xKyXh*y) 

, xi?>7Jk*>|£- (3- (2-n-7'h4y 

xh^y) yoe;k) , x^>x;k^>is- (3- (3 
-tKD + yyn^y) 7 4 nt'JH % x^>x;k^> 
m- (4-7Wpyf;b) , x^>.x;k^>^- (4 
-kHP+2/^W , x^>7s)l^ym- (4-> h 




)V) . X^>*;U*>K- (4-n-yDt*+y7'f 

)V) , X^>7JU*>^- (4 — fV/h + y^f 
;U) • X^>7JU*>^- (4-^7^>h*y^ 

M , x^>7;i^>&- (4 -7x.;*is?^)V) , 
x*>*;m^>r- (4 -^o^s^^;!/) > x^> 
*;i/*>&- (4 -n -^*v*s/^;w , x^>t, 
;u*>^- (4 h+y^ n+^>^;u) > x^>7, 10 

)V-fc>m- (4- (2-tFP + yXh + y) 7'^ 
)V) . X^>7JU*>^- (4- (2-^h + yXh^ 

> x^>x;v^>jg- (4- ( 2 -x h + 
yx^y) y'^Jl) . x^>7JU*>&- (4- (2 
-n-y^yXh^y) Zf^)V) . X^>X;l/^>^ 

- (4- (3-n-^h + yyn^y) ^Jl/) , X 
^>^;i/7^>^- (4- (4-n-y'h + y7*h*v) 

;i/*>^x^;k MJ7;i^o^>7Ji^>ig--n- 20 
^Dt°;U. hU7Mn^^>^^yg-f7yDt: 
;K h 'J 7i^P^^ >7M>i - n - MJ 

W>i^fV^>^k h<J7Mo^^>^M>i 

+ v-;k h u y)is*u*&>x)\,jfr>m.-n -*\-j=f> 
)i. h u 7;i/t □ ^ ^ > > s^f y A^Jk hu 

□ ^^^M^Vt^^k h , J7;VtD^^> 30 

>uu*>^-n-7x;k h'j7Mn/^>xM> 
s-fyyxjk h'j7MD^^>7W>i~n-r 

^;u^D^^>^;i^^>^-n - K-7^>;k h u 7;u:* 
o^^>xM>^yHfyik h'J7Mo^^> 
XW>S-n-Xf7'Jik h'J7MD^^>7^ 
^>i^yXr7Uik hU7J^D^^>7W>i 

- ( 2 -^jI/^-dx^ 1 ^) > v^y )V^u*5> >x;i^ 

+ S/;k MJ7MD^^>7W>S[y^D^y^ 40 

h u 7;i^D;*^>7;i/*>gh>£ n^+e^i, 

X^Jk hU7MD^^>7J^>i- (4-ter 
t-^JlisZU^zsJl) * hU7MD^^>X;i/ 
(4 3 -^>^x;U) , hU7M 
n*^>yUl^>^- (2-tFP + yXW) , hU 
7;U:*0;<:*>7JU*>^- (2-^h + yXfJW , 
MJ7Mo^^>7M>i- (2-Xh^yXf 
;b) , MJ7JWo^^>XW>»- (2-n-T'D 
Tp+^X^JU) > hU7MP^^>7M>g[- (2 

— r yyn#t'>iww , h'j7WP/^>7w so 




30 

>K- (2-n-yh + yXW) , hU7WP/^ 
>X;M%>R- (2-<y7> + yX5 1 ;H . MJ7JU 

^-n^^>x;u^>lt- (2-^yAyh + yx^ 

;U) , h'J7MP/^>7W>|- (2-7x7 + 
•>XfM , h'J7;WD^^>7M>B- (2 
>7+^x9 1 ;U) , h'J7MP^^>^*>Sl- 
(2 -n-'N+y + S'X^l,) % hU7MP^^>X 

;u*>jg- (2-^h+y^h+yx?;w , hU7;u 
*n*^>*;i,*>&- (2- (2-tFP + yXh + 
X5P;U) , hU7MD^^>XW>i- (2- 
(2-^htyXh + y) XW) , V X )7)V**U*2 
>X (2- (2-Xh + yIh + y) X^ 

;U) , h'j7;WP>^>7M>8- (2- (2-n 
-T'h + yXh + y) X^;U) , h'J7MP^^>^ 
;U^>^~ (3 -7WP7 P P tf;U) , hU7MP^ 
*>7>)Uft>WL- (3-hKP + yyPt:JW > h »J 7 
)),*U**>7.)V'fc>m- (3 h + ->7Dtf^) , 
hU7MP^^>7W>i" (3-Xh + yyPh' 
. h'J7WP^^>XM>i- (3-n-7a 

(3 — r V7 p D7p+>'7ne;w , h»j7Wp^^> 

(3-n-7'N + y7 J Ph» , MJ7^ 
^UM?>X)Vifr>m- (3-fV7'h + y7'Dt: 
;U) > h'j7MP^^>7Wyg~ (3 --f V^> 

(3-7xy^y7'Ph:W , hU7MP^^>7JI/ 
*>^- (3 -^>7+>'7 p D t?JU) , N'J7Md^ 

U:7;^d7^>t;;1'*>^- (3 b+->>< + 
ZfuUM , h'J7MD^^>^M>8- (3- 

(2-tFD + yxh + y) 7DhT;W , MJ7MP 
**>X;U*>R- (3- (2-^h*yXh + y) 7 P 
Dtf;W . h'i7WP^^>XM>i- (3- (2 
-Xh + yXh + y) yPt°JW , hU7MP^^> 
7WV*>j&- (3- (2-n-T'^yXh + y) 7n 
bVU) , HJ7MP^^>XM>8- (3- (3- 
hFP+yyD^y) 7 p nb°^) , hV7)\,*u*2 
>*;Ms>&- (4-7^0^1/) , FU7MP 
>^>X;l/^>^- (4-tFP + y^JW , MJ7 
MP^^>XM>i- (4 h + y^fjH , h 
'J7MP^^>7M>S- (4-Xh + y^ 

, h'J7MP^^>7J^>i- (4-n-^P 
tf^ris-J^M • HU7MD^^>^J|/*>8- (4 
— f V^D#*y^fJW , h U7JU^-a^^>7;u^ 
>K- (4-n-yh + y7^W , h | j7^0>? 
>X;i/^>K- (4-<77 r h*y^) > hU7;l/ 
^-D^^>7;l^^>^- (4 ->f V^> h^-y^ 
;W . h 1 J7MP^^>7i^>8- (4-7x7 + 
fy^^U) > hU7MD^^y^W>8- (4-^ 
>^y7'fM , h'j7WP^^>XM>8- 




(4-n-'\*7*v:/?\aO , bV7)l>*v**>7> 

;!/*>•- (4 h*v> . hU7;u 

^-D^^>X;U^>K- (4- + 

v) >^^;U) . hU7;^D^^>XM^>i- (4- 

>*;k*>&- (4- (2-xh + yXh*y) 

;U) • h'J7;WP^^>7;i/*>8- (4- (2-n 

-7> + yXh^y) . hU7JP*D^^>X 

)V^>m- (4- (3-n-^h + ^D#^» 

;k) , HU7MD>^>^*>i- (4- <4-n 10 

-^h + yyh + y) y^;U) f(DMJ7MP^^> 

th'J^AJ^ + yH^ffl^t^m fe^chTJP 

z>ttk. iSSx^r^ifiibx^xj^^jg^t^ 

sn*. 20 

[0 0 3 5] S (5) TS^n^ttRxXrMb^ftO 
My-n-yDh'^ My-fV^P^k Mv- 

8Sv-n-;x;k ^y^vyxik «M^-n- 
^vJk ^yW7ry;k 8MS>-n- Kt^;^ % 
iyMVFfyik 88y-n-7f7'Jik BSKvH' 30 
VXr7U;k BS»^- (2-7MnxfJl/) , 
i?^yV)l, iSiyy^D^yjk iSivy^D^ 

(4 - t e r t -y^Jk^n^v-^) > iSy- 

(4 -y^;k- 3 -^>o--;b) , (2-tK 
D + yXfW , m&V- (2-* b*~>X^;iO , m 
Sy- (2 -X b4^>x~F;k) , BSISS?- (2-n-:/ 

;U) . fitttS?- (2-n-^WyXfW , 8M^- 
(2MVyh*->Xf;W , SfcKv- (2-f 7^> 40 
h + vX^JU) . KSlv- (2-^^y + ->x^-;i/) , 
(2-^>^yXf« , «K^- (2-n 
-^V + yXfJH , (2-*h*~>*h* 
~>X5f;k) . (2- (2-tFD + yXh* 

v) X^;U) . l»»y- (2- 

X^;k) , 86* S^- (2- (2-Xh + yXh^ 
v) X^;U) . (2- (2-n-^h^yXh 

SSSy- + , (3- 

^h^yyoejW . fflki?- (3-Xh^yynl: 50 
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;U) , ftft&v 7 - (3-n-^D^yyDW) , 
v- (3-<77'D^y7'PW) , Kgy- (3- 
n-^h + yyohW , »BS*- (3-fvyh^y 
-?u\i)l) , SSffiv- (3--f V^yh + y^Pl: 
;10 . fifcffiv- (3-7xy*y7'DW) . B8y- 
(3-^>!/*^oe;W , (3-n-A+ 
V^y7'PW) , (3-/h + y^h + y^ 

Oh'M > SfiSv- (3- (2-tHD^yXh^y) 
T'DfM , SSffiv- (3- (2-^h + yXKy) 
7UM)V) , BSB^- (3- (2-Xh + yXh*y) 
^Dtf;U) , S$K>?- (3- (2-n-^h + yXht 
v) -fuM)V> , (3- (3-fcKP + ^D 

(4-* N^S/y^k) . K^fy- (4-Xh + y7? 

m > ««^- (4-n-7°D^^i>y^;u) , nmv 

- (4 — fvyp^+y^) , fUkis- (4-n- 
^h + y^fW . VOki?- (4-fV^h + y^ 
;k) > »8i;- • 

- (4 -7x;+s/7'f;w > (4-^>*/* 

(4- (2-hHD^yXh + y) l/^M , 

(4- (2-^ + yXh^y) Zf^M . 

(4- (2-Xh*yXh + y) > Sgy- 

(4- (2-n-^h^yXh^y) , SSv 

- (4- (3-n-7'h^y7'P^y) ttM , B6 
8v- (4- (4-n-7 # h^y7 , h^y) « 

[0036] jfcfc, *9sno3Ka«ttwniia4i9(cov) 

»iLT> Af*>16ttft*»tx*M-MStt 
*5 1 *>a^H%»Jt3tiiiS»JtbT*«^cD9. 10 
-v^X— tM1£7> h^±.>it^m 1 a*fcte2«JW± 

*7-7^W-Silffl(?)*7-l/yXh, iiy 

So 

[ 0 0 3 7 ] *«W<03t«^tt»||gafiJc«|^flgfflStl-5 
*5 L *>«^ttYt^«litt, X^;i/^-^*t(C<tOt£ 
tt^Lfcx^^-flRStt^^^^^MS&ffJJciOK 

XTp^vfb^, *^-fe^>«a)IRttx— rJMk^*, 

x— T-MtG®. xt'D^vxxfJHb^, h'~ Jk 
fb^^i^-r&o. :tie)0)iiafeB2i£ii±Sffifflt 
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CO 0 3 8 ] XTp+vft^tLTtt. il^X^^^it 

7*- h^k^y h-f >x#*->05«t 5/j:$«*8llx# 
*v«tJ&, **fX7xy— ;UAfflx#*v»j|t, 

U h-;i/#U4/'J 2/^UX— 7 L jWf©rei»K»X3p4 1 >' 
Wli* t?#^> KB6»lt>L<ttlBgiS©*^#>8tx 
M9 o;Uh K »J >tOR*«CJ:-3T#6nsx3p*->» 

jn§. ^eDSttx^+yffl^^itf^^, 

^ftyl^TOJiLTH ^BS5 3~ 3 2 8 3 
1 *. 4#^0S 5 2 - 1 4 2 7 7^ 5 2-142 

7 8^ 5 2 - 1 4 2 7 9^ £^0S 5 2-25 

6 8 6^, 6 1 - 3 4 7 5 2^, ftBfJBS 5 4-5 

318 1^, 4$HB8 5 4-9 5 6 8 6^ 6 1 - 

3 6 5 3 0*. 5 9- 1 9 5 8 1^ «F4iB8 6 3 

- 6 5 6 8 8^ nmVG 55-1 6 4 2 0 4^ 4#£rBg 
6 0 - 3 0 6 9 0^, #^0S 6 3- 3 6 3 3 2^, <f#^ 
?l- 3 9 4 2 3^ 2-10171^ 
5-15721*, ^^F4 - 6 2 3 1 0*, t#^BQ 6 
2-57653*. 3- 1 2 0 8 1 *. 3 

- 1 2 0 8 2*. 3-16361*. ^^0S 6 3 

- 1 2 0 9 2 *JNf^03 63-12093*. 4#^0g 6 3 

- 1 2 0 9 5*. #^Bg6 3- 1 2 0 94*. %f'jkW2 

- 3 7 9 2 4*. #^¥2- 3 5 7 6 4*. »4>¥4 - 

1 3 3 7 4*. «F4i^F 4-75908*. 4-7 
3 4 2 8*. » M¥ 2-150848*. 2-2 
9 6 5 1 4*. 4#H§¥7 - 6 1 9 6 4. 4#fH¥8 - 1 6 
5 2 9 0*. tem^ 6-184170*. 6 - 1 
5 7 6 2 4*. 4$PB¥ 5-2 2 2 1 1 2*. #B«fW» 
4, 0 6 9, 0 5 5*. *S4£fF|g4, 0 6 9, 0 5 6 

*. ^mm^ms, 703, 2 9 6*. ^mm^4 t 

2 3 1, 9 5 1*. Mmm ! tm4, 2 5 6, 8 2 8*^1 
iCfBm£nT^3X;i^x^Af£. y7V , -OAl> 7 
>^Bx^A3&. ^X*z^Afc 3- F'^AI, fcf'J 

AS. y7xZJl/3-Hz-)AS, 7xZW7f Jl/3 
-Kx^Alg. yt7^3-Kz^AM^^fcli 

[0 0 4 0] un6M^^7zt>iWP$ 
«ltO»7-*>T»D, MAtfB (C6F5) 4, S 
bF6, AsF6. PF6. BF 4&t'S:0i]St-5It 
*<tti*a. 3t*^*>M^BM6»J<0*#:«iJi:L/Ttt. * 
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t LTH h U 7iXMWz'?A-^7MD 
t^7x-h, tfX (4- (y7iXHWrt) - 
7xZ« 7^7^H-h'7-^7MD^7x 
-K tfX (4- (y7xZJ^Mlt) -7xX 

K 4 -is (p- ;u) x;U^x^-4 > - t e r 

t -^jl/7xzW;«z;i,-y7x-M;i/7>f K 
- / \W7Jl/to^7i-h, 4 ->? (p - 
10 ;!/) XJU^X^- 4 * - t e r t -7*f^7xZM^ 

: E*— K 7 -is (p-b;M-;v) x;uz^x^-- 2 --r 
vyPW-ft+Ify h>-^\+it^;U^D3^^7x 
-K 7 ->? (p-h;u^;u) XMx^-2-^77 9 

Jl'3-Kr:'JA-^7MD*77x- K y7i 
- Kz^7A-A+lj-7;^o7>5 :: &^- h> x 

20 y;i/7i-;w 3-h-»>A*^f6n*. ***x 

^AStLT^ M«rh77x-MX^z7A- 
/ \+1t7;^O^X7x-h, fh77xij^7^ 
yA-7h77MD7>f : e^- bm&mfZftZ>o 

[0041] *&w<Dytm&&mmmf&mz&\,*T* * 
m****, »^b<«7ts^ttib^^i o on»t:» 

30 &7>h^ir>fb-&ft0. 0 1 ~ 5 0»g§&. Hlc#£ 

u<ttjts^tt^«ii o oma^{c^LX7t7t?5 l ^-> 
[0042] *aswo3t«-&tt»iBttia«tt, t^i:«t 
* ic 5 y^ ;n^*« njtBax? i/ >tt*tsfq*s£*4>fe 

^tLTtt, fiSJAWL 2 -X^l/^S/;!/ (^^) 7 
40 ^7Ul/-K 2-kKD + yx^ (^^) 7^7'Jl/" 

k yy*z/3L^)), 7^'ju-h, *;i/tfh- 

U U— K fh7tKD7^7'J^ (^^) 7i7 U I/— 
h. ^>^;U 7^Ul/-h, t'X (4- 

30 7^'Jp + y*Uxh + y7xzjW 7a;l>. * 
t^>^'j3-Jky 7i?»JU— K 1, 6 

jfUzi-JUy 7^'Jl/-h, ylfU>^'j3 

(/^) 7^uu-h. hux5 L i/>^un-;i/ 

50 ^ (^^) t^iju- k 7^h^X^U>if ija-^y 
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7^Jl/-h, ^y^x'JXU I — ^rh7 7 

»JU— K b^7^n-jUy^>^ (t<^) 7^ 
iJU-h, ^tU^XX^jU 7^UU-b#C7) 

/^'JMxXrW/^^ xtf^> 
i?) 7^'Jl*— K ^U^> (^d?) 7^Ul/~h, * 
UX7t^ 7^Ul/-h> tfUx-^b (;* 

zS^—. T'JW'JyyJl/X-rik y7U;!/7^l/- 
K hU7U;l/h U^Ur- h^<£>7U;Mfc£i£K 

D^yy^DA+yi^i-j^hX 7-feh^o:y> 

[0 0 4 3] £fc. ^Byl^m^ttftflgm^^. ft 

fl\ +ffi*«flr. if5J±7k^fl\ «KEE*«*J\ ^^;l/A 

« ) M a s s * 1 
(D) NMR* 2 
6H 



H 
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H e -C d l>—4f-W)s—*f—yt : &m^*Z-iiifi 

[0 0 4 5] 

10 »4ft^. 

[0 0 4 6 ] ^i£#J 1 

5 0 0mL(Dmayy7s^\Z 3 0 w%7K^-(b^ h U 9 A 

zKig?g2i5. Og£inA. -co^^icx^y-;U4 o 

. mL^J:tf2-X^7>h7 + y>2 3. 6 g £}J0 
IC8 0%*JDkK7y>10. 5g£jD*.* 

-hJl/X>7M>l^^H3 0. 2g«Tl, I 
^> 1 OwX/Vf HD^7 7^f hJ§^3 0 0 

3 0 0mLiC3JDA. $ 6 JC^r— 3 0 

0mLT«U S»LTgW<ht^2-Xf^-9, 
10-y^h + y7>h7t>18. 2g (JRS|S6 8. 
4%) £t#fc 0 #6tlfc2 -X^;U- 9, 

flEtt9 8. U Wa«#^DTHf77:ffi5X) T 
30 HtjRttl 1 8raoL #Sftfcft£tt©#*T 

[0 0 4 7 ] 

: m/e = 266 

: (a) 4. 1 3 p pm 

(b) 2. 8 6 — 2. 9 3 p pm 2 

(c) 1. 37 — 1. 42p pm 3 



H 

(A) UV-Vi s*3 Umax* 4) 
(£*5) 

(x) 5c*#W : 
* 1 : M a s s teSt 



: 4 2 5 nm 
: *1 
: 312 



* 2 : NMRtt^D h^tta**^^^ h;U<7)BIE. CDC 13 SME-y h 5 

* 3 : UV-V i stt*n^I«K«^^^ h;U(OISE. 
*4 : Ateffifi. Amaxtt**KJR«[*C0li»8B o 

* 5 : £ tt^Jl/jB3fc«»<DWB. 



[0 0 4 8] 
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(20) 

tf-^fe* (nm) 
2 2 1 
2 5 2 

2 5 8 

3 4 2 
3 6 0 



1 4 2 6 0 

6 6 7 9 0 

6 7 4 1 0 

2 6 6 0 

5 2 3 0 
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3 7 9 



7 18 0 



t%) 



[0 0 4 9] 312 

tc# &mm («%) n-ffft u 

C 81.21 81.16 

H 6.8 1 6.8 3 

[0 0 5 0] UttM 2 

5 0 0mLOTP77XDC 3 0 w%zk^>ffc:)- h 'J OA 
*Si2 1 5. Og^M, Z.<DmmZJL$ 0 
mL^<ty2-X^7>h7^/>3 7. 8 g £rin 

tC8 0%7KUDt: K5S?>2 2. Og^JPi, #^LT7 

(-< ) Mass 
(D) NM R 
H 



H 



4 0 0 6 0 1 0 

flia, ISi^ 5w%/W h + D^77^f hg^3 0 0 

3 0 OmLtcJbnA, 5i8lfc^ $^:^«3 0 

1 0 (y h^ylb^yx T> h^iz>3 

6. 5g (JR*6 4. 4%) I#bn/c2 -X^- 

;U-9, 10-y Wh + yXh^y) T>h^ir>te 
20 ^7t^#-r^>^fecD^*T&D> Mg[«9 9. IX (X 

[0 0 5 1 ] 



[0 0 5 2 ] 



m/e =354 
(a) 8. 12- 



8 . 3 5 p pm 



H 



H 



H 



H 



H 



(A) UV- V i s 



(A max) 

(£) 



(b) 7. 3 2 — 7. 4 7 ppm 

(c) 4. 2 9 — 4. 3 3 p pm 

(d) 3. 8 4 — 3. 8 8 p pm 
(e ) 3 . 5 5 p pm 

(f ) 2. 8 2 — 2. 9 0 p pm 

(g) 1 . 3 4- 1. 3 7 p pm 

4 2 0 nm 

313 
314 



313 
-^ifcfi (nm) 
2 2 1 
2 5 2 



1 6 2 0 0 
7 4 5 0 0 



2 5 9 



8 0 6 0 0 



3 6 0 



6 14 0 
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3 8 0 



8 12 0 



4 0 1 



[0 0 5 3] 

Ttm mmm di%) 

C 7 4.50 

H 7.4 3 



7 4. 5 4 
7. 4 1 



[0 0 5 4] Si, u^TffflLfcp-h^X>XM> 10 
4P77XDC2-^h*yx^y-;n 14. 2g^ 

3 16. 4 g^jtJOAfeo MtCClCD^^tC 3 Ow t %7K^ 
it:*- HJOA7K*gf&4 00. 0 g^0-2 0t:T2B#p B 1 
T^tTfigTU MiC^<£££0-2 0tT4^1J$b 
TKJS£i*£:o 2 ^(CCI^^^^tK 1 2 0 g£jtaA. 

»U p - h^X>XM>i^ h^yX^2 5 3. 20 

5g 73. 4%) ^#fc 0 m^nrzip- b;ux> 
;*;p*>&;* b^>x^;wte, Jtai. 205 (20 
r> ©*jieaM&«*T*o, ««ii9 8. 6% as 

[0 0 5 5] HS£0iJ 3 
««16itf*«fl2tHiS:JST, p- b^X> 

*;i/*>K;* h^yx^;^^^«p- h;i/x>x;u* 
>K * 5F;K7)f^to D iz p - h ;vx >SK y ^ 

JH5 9. 6gSfflk 2-X3MP-9, 10-y-fV 
^F*y7>h7t>2 1. lg (iR^60. 3%) £ 30 
#fc. »?>nfc2 -jl^JI- 9, 10-y^vyh + y 

9 8. 3% (KBlSHfc^ dv h{fz>7: 

2 0nm^ofCo CI CD fc<D<9^fg#WcD^ta3l 5 CO 

[0 0 5 6] ms 

ytrn mmm mm%) mwm csa%) 

C 82.26 82.23 

H 8.68 8.64 40 

[0 0 5 7] ZlCITffilBLfcp- h;i/X>^;i/^ 

>i^fvyf;m*^ft"p^bfc. 2lm 

P77X3l:^V^7J^-JH0O. Og^A 

9 0. Sg&mTitco 2*>\zz:<Dmmz3 0w%*jgft; 

^MJ^AzKi§i!£5 4 0. 0 gS0-l OtTl 0 P3M 
£*1 0 0 gT2[§Iffi#U *I*B6KV^5>»?A1?«: 50 



7 2 2 0 

*LT3»U p-h^X>x;W>S<V7 r f;i/2 4 
3. 5g (JR*7 9. 1%) £*§fco »Snfcp-MU 
x>^;u*>R-f y^;wajt«i. 155 (2 or) 

<0«sses^fc«#T*o* MSB9 8. 1% (Sii^ 

[0 0 5 8] ^6 
tcSI ^ffljfi f+3HI (11%) 

C 57.94 57.86 

H 7.02 7.08 

S 14.07 14.04 

[0 0 5 9] p- h;i/X>X^*>»X^f 

J^T, *Jfi«2*i«*Jfi«3KJ|li;fc7&»-Cp- b)U 
X>XJl/$ygX7,fM^«i^L, S&fc^lSfi*! 

i — 3 iczpCfcyjgrcp- h;ux>x;i/^>^x^^;i^ 

[0 0 6 0] -2-X^;!/-9, 10-y (4-t-^ 

• 2-X5\0--9, 1 0-V (4-^^-3-^>r 

- 2 -X^;l/- 9. 10-y^>yM^y7>h7t 
> 

- 2-7xX;|/ft- 9, 1 0 -~J* Y^rz/TZs h^ir 
> 

• 1 -2X3)1-9, 1 0->?* h^f>7> h^-fc> 

• 2 - F^->;U- 9, 1 0 -is* h3rzsT> b?±> 

• 2-Xf7U^-9, 1 b*i/T> b?±> 
•2, 4 -is 9, 10-y (2-hKD4yX 

• 2 -X^;i/- 9, 1 0-^ (2 -n-^fJW+yX 

• 2 -X^;U- 9, 1 0-zs + 

7>b^t:> 
[0 0 6 1 ] 4 

5 0 OmL^Egp^^TvZJlC 3 0 wXfrMitj- b 'JO A 

*@S2i5. og^snA, ^(Dmmzj^z j-)i4 o 

mL:fecfctf 2 -X5 1 ;UT> h5*y>2 3. 6 g £Un 

tC8 0 %7kJpt: b?zs> 1 0. 5g£ft)*_, MLT7 
0*CT2ll#P«nK«j:Lfc. SSfe^»*3&«»ttbTV^*« 

^>x;u^>^^^;u7 7. og^ITL, rKTLfc 

7 0rT2!HJPe1^#LTJ£j£2l+£o ftfllft, Rj£ 
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m& 1 Ow%/W KD1t;i/7 7^ Ki8fR3 0 OmLlCji 

»6nft^- + t»*Lft*6*3 0 Om 
LlCfiPA, 5iBUfc«* 3 6lCir-=lrft*3 0 OmLT 

;* h^>7> H^ir>l 8. Og (iR^67. 7%) 
(-< ) Mass 
(P) NMR 



(A) UV- V i s (A max) 

(£) 

(X) 7E^##T 

[0 0 6 3] *7 
tf-^Rfi (nm) £ 
223 14360 
250 66800 
259 67470 
3 4 2 2 5 3 0 

3 6 1 5 2 4 0 

3 7 9 7 1 8 0 

4 0 3 6 0 0 0 
[0 0 6 4] 

318 

Ttm mmm (it%) mwm <ssx) 

C 81.13 81.16 

H 6.8 2 6.8 3 

[0065] mmm 5 

7. 0 & <Dttt>K)\Z*?>7>)l>fc>&-n -7^)11 0 
6. 5g^l\ 2 -Xf Jl/- 9 , 1 O-y-n-^h 
ty7>h7t>2 2. 8g (JR* 6 5 . 1%) 
fc 0 f btl/c2-X^-9, 10-y-n-7>*y 
T>h^-fe>»4S3t* : fi-r j 5Slfe©»*"C*0. MSB 
9 8. 3% nv ^5 7) T*0, Rfcj£tt 

9 9ttl)oL A max 4 2 0 nmTfeo 

[0 0 6 6 ] ^9 

rm mmm mm%) (it%) 

C 82.24 82.23 

H 8.65 8.64 

[0 0 6 7 ] 7JU*;i/*;i'*>&x;*^;Wfc£»£ffl^ 
t7>b?*y ymmtezt K7y>t)K^Bp 
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h7^>tei&ytz^?%n&mm-v$>o. mac a 9 

8. 1% (iS^ft^D^ : fflBX) T&*9> 

[ 0 0 6 2 ] 
m/e = 2 6 6 

(a) 4. 1 3 p pm 6H 

(b) 2. 8 6 — 2. 9 3 p pm 2H 

(c) 1. 3 7-1. 4 2 ppm 3H 
4 2 5 nm 

317 
318 

[0 0 6 8] • 2 -Xf;l/- 9 , 10-y (4-t-7' 
fJl/y^7DA^y;i/^y) 7>h^-fe> 

• 2-x^;i/-9, 1 o-y (4 3 -^>x 

20 •2-X5 L ;i/-9, 1 0 -zy^>V)V^^^T> h7t 
2-7x-m-9, 1 0 -V* h=¥zsT> hy± 

> 

1 -2U)1- 9, 1 0 h^rS/T> h^-fe> 
2-K^e/;U-9, 10-y^h*y7>h7t> 

2 -Xr7U^- 9, 10-y^ h^;>7> h^iz> 
2, 4 -v^^U- 9, 10-y (2-tFP+yX 

- 2 - X^;i/-9, 1 0 -V (2-n-?fM^>I 

30 y>>^-fe> 

[0 0 6 9] ^ffi^J 6 

5 0 OmL00P77X3l:3 0 w%#KKM- h U £ A 

*ii2is. 0g£jtiBA, d^jftjcx^y— ;i/5 o 

mL^ii;7>h7*y>3 6. 3g£rJjO*_, 
' kH5y>20. 6 gSrJoA. #JSbT7 5 l C-r2RfW 

U BS8s;ifjH6 7. 4g^ITUc^ 7 5tT 

-i KD^7 7^f h*§*&3 0 0mLK«#L&**&tt 

»&n&^— **«#L&tf*S*3 0 OmLiCUPA, 5 
iBLfcS, 3&£^-***3 0 0mLT»£»U t£J« 
LTSW<ht^9, 10-yXh^y7>h7t>3 

3. 2 g mm7 1.6%) zmtia m^nrc9, 1 o 

*0. »«tt9 8. 7% (*3i»#i7a-7 htf^y : ffi 
50 ^ttW^-^SJ^Tlc^T. 
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(^f ) Mass 
(D) NMR 
4 H 

4H 

4H 

6 H 

(A) UV- V i s 
(X) 7C*»#f 
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( A max) 



[0 0 7 1 )$10 






If-^Kfi (nm) 




£ 


2 1 8 


15 2 0 


0 


2 5 1 


6 5 0 0 


0 


3 6 1 


6 0 8 


0 


3 8 0 


8 9 6 


0 


4 0 2 


7 6 5 


0 


[0 0 7 2] 






81 1 







8 1 . 
6. 



1 6 

8 3 



C 8 1.20 

H 6.7 8 

[0073] mmrn i 

5 0 0mL(OEgP77X3lC3 0w%7K^t^hU^A 
*Si2 15. 0g£rj0*_. d<0»»*C:X^y— JU4 0 
mL43 C tl/2 -X^;i/7> h^^y >2 3. 6g» 

(-f ) Mass 
(n) NMR 
6H 



: m/e = 266 

: (a) 8. 28 — 8. 31ppm 

(b) 7. 4 6-7. 5 0 p pm 

(c) 4. 2 1 —4. 2 9 p pm 

(d) 1. 60—1. 65ppm 

4 2 0 nm 
81 0 
81 1 

* (C8 0 %7KSnfc Yzf-Jy 1 0. 5 g£iO*-> #SLT7 

or£T^£PU BSK>?^^;i/8 8. 2g£»TLfc 
ft, 7 5tT2»BJt}fl / TS«:Stt. E« 
«5w%/W KD^T-f h^^3 0 0mLiC}ft# 

mzntt—*&mW\st£&z>j£3 0 OmL 
KiDA, ^SLitS, Se)l:^r-+**3 0 0mLT«E 
#U K«LTIWtt^2-xf;i/-9, 
h^y7>h7t>18. 7g (JK^70. 3%) 
fc. #enfc2 9, 1 0 - h*>"7> h 

6% (KSiSfl^n^ htf^y : ffi^%) T&O, flfcjft 

[0 0 7 4] 
m/e = 2 6 6 
( a) 4 . 1 2 p pm 



[0 0 7 5 ] 81 2 
(nm) 

2 2 1 
2 5 2 

2 5 8 

3 4 2 
3 6 0 

3 7 9 

4 0 0 

[0 0 7 6] 



2 H 

3 H 

U\) UV- V i s 



1 4 5 7 0 

6 6 6 6 0 

6 8 2 7 0 

2 6 7 0 

5 4 5 0 
7 2 3 0 

6 0 2 0 



( A max) 

(£) 



(b) 2. 8 4 — 2. 9 4 p pm 

(c) 1. 3 7 — 1. 4 3 p pm 

4 2 5 nm 
812 
81 3 

81 3 

7tm mmm (tt%) mwm (ti%). 

C 8 1.23 81.16 

H 6.8 3 6.8 3 

[0077] mmm s 

nmm7 tmmu^m-v. vtm^^jvs 8. 2g©ft 

teOtCBeK^-n-^^l 4 7. lgSfflU, 2-X 
3^1/- 9, 1 0-y-n-yh + y7>h7t>22. 
Sg (iR^6 5. 1%) ^ifc, t#btl^ 2 
50 9. 1 0 -^-n-7h*is7> h5-fe>ttm3t&*-r 
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[0 0 7 8 ] *14 

ytm mmm mm%) stmm mm%) 

C 82.14 82.23 

H 8.66 8.64 

[0 0 7 9)M, :^T«lfciSSy-n-^ 

Ucn-yWi^^5 4 7. 2 g^Atl, 

ft^e^b^x;!^ oo. o g&2mmfrtfTty-D< 
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